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Executive Summary

Research software is central to modern science. 
Virtually all researchers today use a variety of 
software for many purposes including steering 
complex apparatuses, modelling hypotheses, 
collecting data and analysing findings. There-
fore, access to appropriate research software 
is crucial for researchers to be able to produce, 
disseminate and re-use outputs, and it is equal-
ly key to participating in the global trend towards 
Open Science. 

There are often good reasons for using proprie-
tary software and open source software, respec-
tively, but in all cases a first important require-
ment is that the software is widely accessible 
and compatible with other software, so that 
data and results can easily be retrieved. A sec-
ond important requirement is the adaptability 
of the software to fulfil specific and sometimes 
idiosyncratic needs. Additionally, scientific re-
search needs to be reproducible, which means 
that not only the data but also the methodology 
and the processes of analysis are to be shared, 
and this works most effectively with open source 
software. Finally, science needs to be scruti-
nised by peers and there is an increasing de-
mand for science to become more transparent, 
which makes the use of open source software 
particularly appealing. The existence of a dy-
namic open source community in general soft-
ware (cf. Linux, Mozilla, Wikimedia) should not 
blind researchers to the limited uptake of open 
software in the sciences. The reasons for this, 
as well as the specific problems and needs of 
the sciences with regard to open software, need 
to be identified and empirically explored. The 
authors believe that software is the new fron-
tier in the successful implementation of Open 
Science. Open Research Software is crucial to 
the uptake and analysis of Open Data and the 
accomplishment of transparent and reproduci-
ble research.

The Global Young Academy (GYA), in collabora-
tion with the Oxford-based organisation INASP, 
carried out a pilot survey to assess the quanti-
ty and quality of access to proprietary and open 
source software among researchers from all 
disciplines. Survey data were collected between 
July and December 2015, and data analysis took 
place from January to December 2016. Empha-
sis was placed on gathering data from research-
ers based in Bangladesh, Ghana and Nigeria, 
whose access to and use of research software 

had not yet been extensively documented. These 
results provide the foundation for more detailed 
research in different countries and can serve as 
a preliminary guide for new private initiatives 
and policy decisions with regard to improving ac-
cess to software for scientists all over the world. 

Preliminary findings from this research include 
the following:

• Researchers in low-income countries 
overwhelmingly rely on proprietary soft-
ware.

• The desired research software is highly 
field-specific and diverse.

• Lack of access to software significantly 
affects research content and networks.

• There is a significant gap in the uptake 
and even awareness of Free and Open 
Source Software (FOSS) alternatives 
between low-income and high-income 
countries1.

• There is an interest in adopting and 
developing FOSS, but for this interest 
to bear fruit, there is a strong need for 
increased FOSS awareness, knowledge, 
training and support.

In Open Science debates and policy-making 
in high-income countries, it may sometimes 
be assumed that researchers in low-income 
countries, in the absence of funds to purchase 
or access proprietary software, would natu-
rally lean towards open software. In fact, the 
collected data clearly shows that researchers 
in Bangladesh, Ghana and Nigeria have only 
limited knowledge about and experience with 
FOSS. There also seems to be little interaction 
between the Open Research Software commu-
nities in high-income and low-income countries. 
Even if FOSS is free to use for everyone, the lack 
of active promotion and training specifically tar-
geted to FOSS means that it remains inaccessi-
ble to most researchers.

1 Free and Open Source Software (FOSS) or Free/Li-
bre and Open Source Software (FLOSS) are overarching 
terms making a compromise between Free/Libre Soft-
ware and Open Source Software, two movements that 
stand for different values and political goals. In short, 
FOSS is software that is free to use, copy and change, 
and of which the programming source code is openly 
shared.
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Based on the results of the survey as well as 
contextual information and discussions among 
GYA members, the report issues the following 
recommendations: 

1. All stakeholders should widely encourage 
the use of FOSS globally, in high-, middle- 
and low-income countries, for instance 
by promoting local champions and role 
models.

For the research community, including research- 
performing organisations and learned societies: 

2. There is a need for field-specific dis-
cussion and information events around 
software access and use by scientists 
(either at a national or regional level), 
particularly FOSS.

3. There is a need for empirical research on 
which proprietary software is needed in 
different research areas, and why many 
researchers prefer proprietary software 
over FOSS alternatives.

4. Research institutions need to enhance 
researchers’ access to software and 
related training opportunities.

5. FOSS developers should aim for easy 
interface and access to their tools, and 
major packages or operating systems 
should be available in offline versions for 
use in the absence of reliable broadband 
internet access.

For for-profit stakeholders such as computer 
manufacturers and software producers:

6. Researchers’ access to proprietary 
software of relevance to academic work 
needs to be improved.

7. Software producers should consider 
sponsoring discounted licenses to indi-
vidual researchers/groups, particularly 
those working in low-resourced environ-

ments, and these discounts should be 
clearly advertised.

8. Computer dealers should offer a choice 
of software options to potential buy-
ers, specifying related costs over time 
(including subscription costs, helpdesk, 
etc.). There is a need for cross-national 
collaboration around software acquisi-
tion and training.

For stakeholders from science governance: 

9. Funders and charities that support 
instrument acquisition in low-resource 
environments should also provide relat-
ed software and training.

10. National governments should support 
institutions, infrastructures and tax re-
gimes appropriate to the acquisition and 
effective use of research software.

11. Academies of Science should work 
closely with national governments and 
funding agencies to organise IT support 
for individual researchers at the national 
or regional level.

12. There is a need for dedicated interna-
tional programmes to look at access to 
software, to work towards discounted 
licensing of proprietary software as well 
as greater promotion of FOSS alterna-
tives in low-income countries. Existing 
international programmes for access to 
e-journals and e-books (e. g. INASP, EIFL, 
TEEAL, Research4Life) can be used as a 
model and a foundation for setting up a 
similar programme in relation to access 
to software. However, the demand for 
research software is found to be much 
more diverse and dispersed compared 
to the more homogeneous demand for 
research literature, and this calls for 
ingenious adaptations of the licensing 
models.
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Global Young Academy Report: 
Global Access to Research 
Software 

Introduction

The promotion of Open Science is widely viewed 
as a priority for funding agencies, businesses 
and governments globally. However, big differ-
ences remain in how Open Science is fostered 
across countries depending on disciplinary and 
regional research norms and practices, institu-
tional set-ups and diverse degrees of access to 
relevant infrastructures, resources and funding 
in different locations.

The variability in conditions under which Open 
Science can flourish is particularly relevant in 
the case of research software. Access to soft-
ware and related computing facilities is crucial 
to conducting research, collecting and dissemi-
nating data, analysing those data and producing 
knowledge. However, very little is known about 
the levels of access to and usage of software 
by researchers working in different disciplines 
and locations around the world. Moreover, few 
studies so far have documented conditions for 
uptake (or lack thereof) of Open Software by re-
search communities across the world, and par-
ticularly in the Global South. This report aims to 
start filling this gap, through analysis of survey 
results that document conditions under which 
researchers access and use both proprietary 
software and FOSS, with a particular emphasis 
on Bangladesh, Ghana and Nigeria.

This report focuses on Open Software because 
of its crucial role in, and alignment with, the 
aims, values and methods of Open Science. 
Recent attention to Open Data and Open Ac-
cess initiatives has taken attention away from 
the fact that data are often analysed via propri-
etary software, which is only available through 
often expensive licensing agreements. Various 
alternatives to this model are being developed, 
which go under the general heading of Open 
Software. Open Software is a broad category 
encompassing a variety of types of software and 
licensing agreements. This report is particularly 

interested in the use of Free and Open Source 
Software [FOSS], defined by the Open Source 
Initiative criteria as free, shareable and open 
source (https://opensource.org/osd-annotat-
ed).2 At the same time, the hybridisation of pro-
prietary and Open Source software is steadily 
increasing, and software producers often offer a 
diverse range of functionalities matched with a 
variety of pricing plans, making it hard to distin-
guish software that is freely available from that 
which is in some ways proprietary (Androutsell-
is-Theotokis 2010, Shemtov and Walden 2014). 

The standards, accessibility and use of research 
software varies depending on institutional, ge-
ographical and disciplinary contexts, creating 
confusion among researchers needing to nego-
tiate proliferating software options and models 
of access. This report investigates this varia-
bility and its impact on the flourishing of Open 
Science initiatives by documenting researchers’ 
perceptions of their own software needs, their 
existing levels of access and their future prior-
ities, as well as their understanding of existing 
FOSS models and their usefulness. This study 
thus has four goals:

• Identify patterns and characteristics 
of software access and usage among 
researchers, particularly within three 
countries about which little is known in 
that respect (Nigeria, Ghana and Bang-
ladesh).

• Assess to what extent FOSS represents 
a useful alternative to expensive propri-
etary software, and to what extent and 
by which mechanisms uptake can be 
fostered.

2 See the websites of Electronic Information for Li-
braries (http://www.eifl.net/resources) and the Soft-
ware Sustainability Institute (https://www.software.
ac.uk/) for a list of resources and references on the use 
of FOSS for libraries and scholarly use.
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• Provide suggestions on how to overcome 
gaps in access to and expertise about 
research software by building evi-
dence-based recommendations.

• Provide a preliminary set of findings to 
provoke more extensive and better-re-
sourced empirical studies of access to 
research software and its implications 
for science across different countries. 

Method

This study took the form of a survey targeted 
to researchers in the natural, life, health, and 
social sciences, as well as in business schools 
and in the humanities, between July and De-
cember 2015. The survey consisted of 23 ques-
tions formulated in 2015 by members of the 
working groups Global Access to Open Software 
and Open Science of the Global Young Acade-
my. Respondents were also given the option to 
provide personal information relating to gender, 
discipline, occupation, location, age and pub-
lication history, so as to enrich understanding 
of their background and motivations. Answers 
to the questions were provided in a variety of 
formats, including multiple-choice answers, 
free-text answers and ranking exercises (see 
Appendix for the full questionnaire and answer 
formats).

The survey was made accessible through the 
internet via SurveyMonkey, and was widely pub-
licised by members of the Global Young Acade-
my and related networks. Reported connectivity 
issues in Bangladesh, Ghana and Nigeria also 
led to an amended dissemination methodology 
in which data collectors were employed to dis-
tribute paper copies of the questionnaire and 
to enter the results manually into SurveyMon-
key. This procedure facilitated participation by 
researchers who would not have been reached 
otherwise, and whose voices are more rarely 
heard in global discussions about Open Science 
and software access. 

Data collection
A total of 748 responses were received, includ-
ing 217 responses from Bangladesh, 229 re-
sponses from Ghana, 201 from Nigeria and 101 
from other countries (a total of 34 countries, 
including Australia, Belgium, Benin, Brazil, Can-
ada, Chile, China, Congo, Cuba, Ethiopia, Ger-
many, Guatemala, India, Indonesia, Iran, Israel, 

Italy, The Netherlands, Japan, Jordan, Malaysia, 
Russia, Senegal, South Africa, Sweden, Taiwan, 
Tanzania, Thailand, Turkey, UK and USA). For the 
purposes of this report, the analysis will focus 
on the three countries from which substantial 
responses were gathered. While aware that find-
ings from other countries are too limited for any 
generalised analysis or comparison, the authors 
are keeping this information in the report as a 
baseline for responses obtained in countries 
other than the subjects of the study. 

The data in Bangladesh were collected by five 
graduate students of the University of Rajsha-
hi under the supervision of Md. Ashraful Islam 
Khan and Abdullah Shams Bin Tariq. To have 
a representation from all sectors, the two larg-
est public universities (University of Dhaka and 
University of Rajshahi), the largest engineering 
university in Bangladesh (University of Engi-
neering and Technology), the leading medical 
research institute ICDDR, B (International Cen-
tre for Diarrhoeal Disease Research, Bangla-
desh), one major private university (BRAC Uni-
versity) and another research institute, Atomic 
Energy Centre (AEC), were chosen. A few more 
neighbouring institutes were also explored in 
the process, such as Rajshahi University of 
Engineering and Technology (RUET) and East 
West University, another private university in 
Bangladesh. The data collectors collected the 
data over a few days extensively in Dhaka and 
a little more time in Rajshahi in November and 
December 2015. A small number of respond-
ents entered their responses directly through 
web tools.

The data in Ghana were collected with the help 
of research assistants by administering ques-
tionnaires to academic staff in five public uni-
versities (University of Ghana, Legon, Universi-
ty of Professional Studies, Accra, University of 
Cape Coast, University of Education, Winneba 
and Kwame Nkrumah University of Science and 
Technology, Kumasi) and two private universi-
ties (Wisconsin University College, Accra and 
Valley View University College, Accra). In all, a 
total of 350 questionnaires were distributed 
and 200 were retrieved. In addition, email no-
tifications were sent to the university internal 
email in the University of Ghana and also to the 
members of the Ghana Young Academy asking 
colleagues to visit the data collection website 
and enter their responses. Out of all 229 re-
spondents from Ghana, 190 responded to the 
questionnaires and 39 responded to the email 
notification.
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In Nigeria, the sample space included four 
Federal Universities: University of Ibadan (the 
country’s premier University), University of La-
gos, University of Ilorin, Federal University of 
Agriculture, Abeokuta and a private University; 
Covenant University (one of the pioneer private 
universities in the country). A total of 200 pa-
per-based questionnaires were administered 
in these selected universities with an average 
of 50 respondents recorded per institution. Re-
spondents included senior and junior academ-
ics, technologists, and doctoral students. Aside 
from these universities, few other respondents 
from other institutions across the country filled 
in the online survey. 

Quantitative Analysis
Most of the questions were closed-ended and 
respondents were able to answer by putting tick 
mark(s). These responses were collated and an-
alysed by dividing responses into country, disci-
pline and gender categories and the data is dis-
played accordingly. The authors also observed 
significant differences among participants 
coming from different countries, though these 
differences may need to be taken with caution, 
as there were differences in the distribution of 
career stage or age among the data from the 
three countries. The authors constructed uni-
variate and multivariate frequency and percent-
age distributions with graphical presentations in 
bar and pie diagrams.3

Qualitative Analysis
A number of questions provided respondents 
with the option to answer in their own words by 
filling in a free-text box. These responses were 
collated and analysed thematically. The grouped 
responses were divided into country categories 
and the data displayed accordingly. As the re-
sponses tended to be very short, no additional 
analysis was performed.

Limitations of the study
This report provides a preliminary study, ex-
ecuted by a global network of excellent sci-
entists, and it is entirely based on volunteer 
work. Its core aim is to draw attention to im-
portant issues with regards to global access to 
research software. The authors want to stress 

3 The authors examined the statistical association 
between the variables of interest by using the Pear-
son’s Chi-squared test. If the cross tables contained cell 
count(s) of less than 5, the statistical association was 
tested by using Fisher’s exact test.

the importance of executing detailed follow-up 
studies, ideally as a fully funded research pro-
ject that could set up more surveys, expand 
the study to other countries and take into 
account more refined methodology and data 
analysis. This preliminary study was subject to 
technical limitations. On the one hand, the sur-
veys needed to be short, in order to attract a 
sizeable amount of responses from volunteer 
participants. This resulted in some conceptual 
ambiguities. What is understood as “research 
software”, for instance, is field specific, but at 
this stage of the research, the authors could 
not tailor the surveys to different disciplines 
because they needed to ensure internal com-
parability between responses from different 
disciplines. On the other hand, the amount of 
data garnered through volunteer work is, al-
though significant, still limited, especially given 
the diversity of information obtained and the 
differentiations needed for the quantitative 
and qualitative analysis. For instance, the sur-
vey data creates some groups of significantly 
different sizes (e. g. 251 respondents for en-
gineering and only 31 for business), which in-
creases the danger that some of the statistical 
comparisons between such groups become 
less robust. To remedy this, stratification is 
needed, which would involve more compari-
sons with more countries. There are similar 
issues related to sample representativeness, 
sampling distribution and the simultaneous 
analysis of multiple demographic variables. 
Solving these technical constraints would re-
quire the infrastructure and human resources 
of a fully financed research project, as well 
as complementing quantitative with qualita-
tive methods such as in-depth interviews with 
researchers. This however goes beyond the 
scope of the work of the GYA and its members. 
Such an undertaking would also go beyond 
the purposes of this report, which specifically 
aims at presenting preliminary findings based 
on sampling from three selected countries. It 
should be noted that, so far, there has been 
no data related to access to software by sci-
entists in these and many other low-income 
countries. In this respect, the report shows 
significant findings that should be refined in 
future follow-up studies. Furthermore, despite 
the technical limitations, these findings should 
also already be taken into account in prospec-
tive debates that address the issues and prob-
lems highlighted in this report. 
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Background on 
Regions of Interest

Bangladesh is the eighth most populous coun-
try in the world, following Nigeria, with a pop-
ulation exceeding 160 million. Excluding small 
city-like states (area less than 500 sq miles, 
or around 1300 km²), Bangladesh has the 
highest density of population in the world with 
nearly 3000 people per square mile (or 1115 
per km²). Over the last decades the population 
growth rate has slowed down. However, the pop-
ulation is still relatively young, with 34 % aged 
15 or younger and 5 % aged 65 or older. De-
spite rapid economic growth, 43 % of the coun-
try still lives below the international poverty line 
on less than US$1.25 per day. Bangladesh has 
34 public (government owned and subsidised), 
64 private (private sector owned) and two in-
ternational universities. The education system 
has roots in a British colonial system, but has 
generally tried to move, often with mixed and 
confused effects, towards a North American 
system. The universities are overseen by the 
University Grants Commission (UGC), which 
also controls funds and their allocation to pub-
lic universities.  There has been a recent UGC 
initiative with funds from the World Bank titled 
Higher Education Quality Enhancement Project 
(HEQEP) to augment the tertiary education sec-
tor. Despite many challenges including natural 
disasters, insurgency of militants, as well as 
inherent issues such as corruption, political in-
stability, etc., Bangladesh has made significant 
macroeconomic progress maintaining a reason-
ably steady annual GDP growth rate of 5 – 7 %. 
It has also made significant progress in mobile 
phone and internet coverage and has become 
recognised as the 26th best destination in IT 
outsourcing. In research output, Bangladesh 
has made some progress and has a 2016 rank 
of 59th in the world in the Scimago country rank-
ing.

Ghana is one of the five English-speaking West 
African countries. It has an estimated popula-
tion of approximately 27 million. Demograph-
ically, Ghana is fairly young and growing, with 
56 % of the population under the age of 24 
and an annual growth rate of 2.18 %. Currently, 
there are about 85 degree-awarding institutions 
in Ghana, which include 10 public universities 
and 6 public technical universities and 4 poly-
technics. Although Ghana is currently a lower 
middle-income country, between 2012 – 2017 
there have been drastic cuts in public spend-

ing. Coupled with a freeze on employment, this 
has adversely affected many public institutions 
including the public tertiary education institu-
tions. Research activities in Ghana are ham-
pered by lack of research facilities, poor infra-
structure and lack of research grants. They are 
largely funded by external donor support with 
very little internal funding. Academics are large-
ly driven by career incentives instead of clear re-
search goals or societal challenges. The country 
has a dedicated fund called Ghana Education 
Trust Fund (GETFUND), which provides support 
for infrastructural development of the tertiary in-
stitutions, for training academic/non-academic 
staff, and for travel grants to attend conferences 
and workshops.

Nigeria is the most populous country in Africa 
with an estimated population of approximately 
200 million. Demographically, Nigeria is young 
and growing quickly, with 63 % of the popula-
tion under the age of 24, and a high average 
relative annual growth rate of 3.24 %, half a per-
centage point higher than the African average. 
For the Nigerian education system, this means 
incredible new challenges. Since 2005, the 
number of universities alone has grown from 
51 to 153 (see http://nuc.edu.ng/) comprising 
40 Federal Universities, 44 state-owned univer-
sities, 69 private universities and a number of 
other degree-awarding institutions. With an es-
timated 40 % of university positions and 60 % 
of polytechnic positions currently unstaffed, 
STEM education in the country suffers a seri-
ous setback. A sharp decline in crude oil prices 
from 2014 to early 2016 dragged Nigeria into a 
recession that added to the country’s already 
long list of challenges: the violent Boko Haram 
insurgency, endemic corruption, and challenges 
common to many Sub-Saharan countries: low 
life expectancy, inadequacies in public health 
systems, income inequalities, and high illiter-
acy rates. Between 2015 – 2017, there have 
been drastic cuts in public spending following 
the recession, which have affected government 
services nationwide. In a recent study on Afri-
can universities, a number of challenges to col-
laborative research were highlighted, including 
lack of access to research articles, lack of func-
tional internet, absence of relevant skills, lack 
of sincerity and integrity, unfriendly institution-
al policy on research (Sawyerr 2004). Nigeria’s 
university system has its origins in the British 
colonial system, following the recommendation 
of the Ashby Commission, but it now more re-
sembles that of the United States. It includes 
an undergraduate bachelor’s degree followed 
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by a master’s degree, and a doctoral degree. 
The system includes postgraduate diplomas, 
as well as a non-university National Diploma, 
and Higher National Diploma programmes. 
Research activities in Nigeria are bedevilled 
by lack of research facilities, poor infrastruc-
tures and lack of research grants. The bulk of 
research undertaken by academics is prompt-
ed in most cases by the need to generate re-
search articles towards fulfilling promotion 
requirements and not driven towards solving 
societal challenges. The latter research is often 
self-funded. A number of high-level research 
projects being undertaken are done in collabo-
ration with colleagues outside the country. The 
country has a dedicated fund called Tertiary 
Education Trust Fund (TETFUND), which should 
fund the infrastructural needs of the tertiary in-
stitutions, train academic/non-academic staff, 
provide travel grants to attend conferences and 
workshops.

Main Findings

• Researchers overwhelmingly rely on 
proprietary software.

Microsoft Office remains overwhelmingly the 
most used software, which is probably linked to 
the provision of the Windows operating system 
when purchasing computers, with no alternative 
options specified or provided. Besides Microsoft 
Office, the most desired and used software in-
cludes paid, proprietary software of three main 
types:

[1] Statistical data analysis software such as 
Matlab, SPSS, Genstat, C, Endnote, Mathemat-
ica, STATA (notably, R is the only FOSS that has 
really made it into the league of seriously and 
widely used research software, apart from some 
that are very discipline-specific such as Quan-
tum Espresso. R could be used as a role model 
for FOSS and promoted in countries where us-
ers still prefer pirated versions of competitors 
such as STATA.)

[2] graphics/design programmes (e. g. AutoCAD, 
ChemDraw)

[3] text analysis (Endnote, NVIVO)

Also, particularly in Nigeria there were requests 
for instrument-related software, which signals 
the presence of tools to produce data (such as 

donated machines from higher-income coun-
tries, or machines acquired by institutions) in 
the absence of computing facilities that help 
store and analyse those data. 

• The desired research software is highly 
field-specific and diverse.

There is a very wide diversity in the software be-
ing used, much of which is specific to research-
ers’ particular areas and methods of research.

• Lack of access to software significantly 
affects research content and networks.

Lack of access has a significant effect on re-
search design, as well as on collaborations and 
research networks both nationally and interna-
tionally. It is also notable that the time needed 
to install and learn software and get support is 
significant, particularly for those with unreliable 
access to bandwidth. Ways to work around lack 
of access are time-consuming and may result in 
subpar solutions.

• There is a significant gap in the uptake 
and even awareness of FOSS alterna-
tives in low-income countries.

Over 65 % of respondents had either never 
heard of FOSS or never used it. 42 % had nev-
er heard of it (but may of course use it unwit-
tingly), and around 23 % knew about it but 
had never used it. Furthermore, 6.2 % do not 
need it, 21.9 % sometimes use it, 10.3 % use 
it regularly, 4.6 % promote it. In parallel, there 
is widespread confusion in responses around 
what software is proprietary, what is free, what 
is open source and what is a hybrid model, with 
many respondents listing freely available soft-
ware (or software available on special licenses 
to their own country) as software to which they 
have no access.

• There is interest in adopting and devel-
oping FOSS.

On the one hand, an overwhelming majority of 
respondents indicate that they wish to learn 
more about FOSS. On the other hand, since 
many do not have a clear idea about FOSS, and 
their level of commitment to learning more is 
not known, this interest cannot be taken for 
granted and should be developed and nur-
tured. A better understanding of the obstacles 
to getting to know and to using FOSS is also 
required. 
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• There is a dire need for training and sup-
port in software usage, and especially 
regarding FOSS.

Responses strongly evidence the need for 
training in software usage, and funding to im-
plement, develop and support software usage. 
There was also a strong view that additional 
software licenses should be waived for low-in-
come countries, and if discounted licenses ex-
ist, this should be clearly listed on the home-
page and in promotional materials. At the same 
time, the confusion around which software is 
actually available, and how (see above), calls for 
better information and support around software 
identification, access and use.

• Expectations from and responsibilities of 
individual researchers and institutions 
with regard to providing and utilising 
research software are unclear.

Most researchers have access to a personal com-
puter, while only half the respondents declare to 
have access to a work computer and related li-
censed software. This finding can be interpreted 
in various ways, depending on what respondents 
understood ‘work computer’ to mean, but the 
authors take it to signal a stronger confidence 
in the access procured through personal means 
than in the resources provided by the work place 
and research institutions. This interpretation 
fits the widespread concerns detailed in free-
text comments by respondents about perceived 
corruption and institutional mismanagement of 
funds, and lower confidence in institutions than 
in personal resources and networks.

Follow-up Questions

There are several areas where a better under-
standing of attitudes towards and uses of FOSS 
in low-income countries is needed. The data 
which was collected is very useful for questioning 
expectations, for raising new questions, and for 
identifying some tendencies. Partisans of open 
software and policy makers often assume that 
researchers in low-income countries should be 
keen on adopting FOSS because it is so cost effi-
cient in areas with few financial resources for re-
search. Nevertheless, the current analysis shows 
that proprietary software continues to be strong-
ly preferred and desired by these researchers in 
their everyday practice, and it needs to be under-
stood exactly why this is the case. Several pos-

sibilities come to mind. There may be concerns 
about the cost of switching to other software, 
specifically FOSS, from what researchers are us-
ing now. This cost can take several forms, such as 
time, training cost, intellectual energy, compat-
ibility with previous data and results, problems 
of compatibility with other researchers, financial 
costs of switching software, but also fears of un-
derperformance as compared to their peers. It is 
also known that researchers in some low-income 
countries struggle to get published and get on 
with their work because the use of certain kinds 
of software (e. g. Matlab) acts as a seal of qual-
ity for the data/methods used, thus increasing 
researchers’ credibility to international journals 
(Bezuidenhout et al 2017, Leonelli 2017). Future 
studies should research such issues in depth.

Furthermore, there may be a need to change 
attitudes in high-income countries. First, new 
data may force scholars and policy makers in 
high-income countries to revise their convictions 
about the use of FOSS in low-income countries. 
Second, if researchers in high-income countries 
use proprietary software, there is no reason to 
believe that researchers in low-income coun-
tries would not want to do the same. This means 
that if policy makers want to change attitudes in 
low-income countries, in particular with regard 
to adopting FOSS, they will also need to work 
on changing attitudes in high-income countries. 
Open Research Software is a global concern 
that demands global solutions. 

The detailed data analysis in the Appendix rais-
es more specific questions that need to be ex-
plored in follow-up studies. “What does a “work 
computer” mean in Nigeria, and why is access 
to what they call a work computer so different 
than in other countries?” is one of the questions 
raised. “What do people understand by open 
software in different contexts, and why are there 
variations in understanding and knowledge?” is 
another issue that should have researchers’ at-
tention. 

The general tendency that comes to the fore af-
ter analysing the data is that there seems to be 
a lot of confusion about FOSS. It seems self-ev-
ident that FOSS is a good solution for research-
ers in low-income countries, but the data also 
shows that the subjects are not (yet) convinced 
of this. This indicates that there is a need for 
more awareness so that researchers can make 
informed decisions, while at the same time their 
objections against FOSS if there are any need to 
be taken into account more clearly.
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Discussion and 
Emerging Issues

The success of FOSS over the last three decades 
is due to the high levels of engagement in soft-
ware development, which in turn generated an 
active community of users and a wealth of wide-
ly available tools (Kelty 2008). However, not all 
scientists who use software have the interest, 
time capacity and/or expertise to engage active-
ly in FOSS development, and this may deprive 
them of the opportunity to make use of FOSS 
for their own research purposes. This report 
documents situations where the software users 
do not see themselves as a collective, have no 
high-level skills in information technology and 
do not feel capable of providing alternatives to 
solutions they already know. These users have 
different priorities in mind: they need software 
that can fit their research practice and available 
infrastructures and institutions, and enhance 
the reputation and credibility of their methods, 
so that they can collaborate with colleagues at 
home or abroad, produce the best scientific re-
sults that they can, and publish them in inter-
national journals. Researchers face numerous 
challenges in their work, and responses indi-
cate that those whose research is not directly 
on computer science or information systems are 
in need of additional IT support. 

Given this, it is striking that the overwhelming 
majority of respondents express a strong inter-
est in using FOSS and even in becoming active 
in FOSS development. This interest provides a 
promising platform for extensive discussions 
around what types of FOSS would fit the lo-
cal research environments, and what kinds of 
skills, training, support and communication 
avenues need to be developed in order to en-
courage a fruitful and constructive use of FOSS 
to expand the capabilities of researchers in dif-
ferent regions of the world. In the absence of 
relevant training and support, and of institution-
al networks favouring the development of home-
grown solutions, researchers take less responsi-
bility for the software they use and the role that 
they can play in developing it; and proprietary 
software continues to be strongly preferred and 
desired by these researchers in their everyday 
practice. These findings should inform broader 
discussion and research about the usage of 
Open Research Software.

It is highly desirable to increase FOSS usage in 
low-income countries, and there is clearly a lot 

that should be done, given the gaps in aware-
ness of FOSS and in the provision of relevant 
training and tools. Nonetheless, within the ac-
ademic communities of high-income countries 
the use of proprietary software often significant-
ly outweighs the use of FOSS. Thus effort must 
also be put into improving access to proprietary 
software in these regions. Access to proprietary 
software remains a priority for many researchers 
wishing to collaborate and publish international-
ly. Respondents felt that they did not have the 
ability to purchase the software that they want-
ed to conduct their research. This preference 
for proprietary software (and the corresponding 
ignorance of FOSS) present clear avenues for 
immediate action. 

First of all, researchers and organisations in 
high-income countries can show that FOSS is 
adequate and welcome to be used in a research 
context.

Researchers in low-income countries also re-
quire improved access to proprietary software: 
they also need discounted licenses, institution-
al licenses and funds for software acquisition; 
and they need to be given a choice when they 
(or their institutions on their behalf) purchase a 
computer, concerning which operating systems 
and software they may wish to use. More re-
search is urgently needed on how such needs 
and preferences should be ranked and assim-
ilated into governmental policies and offerings 
of software providers. Debates around research 
assessment worldwide, and particularly in 
high-income countries driving research policies 
such as the United States and nations within 
Northern Europe, need to take account of the 
inequalities created by differential access to 
proprietary software, and ensure that standards 
for research evaluation are not unnecessarily 
predicated on the availability of specific kinds of 
equipment and software.

Moreover, researchers need clearer information 
about which software companies currently offer 
free versions of their software, or discounts for 
academics from low-income countries. In the 
course of writing this report, many software 
companies that were contacted for their com-
ments expressed an interest in offering reduced 
fees for researchers from low-income countries. 
Yet such policies, when they exist, are not well 
publicised. It is often up to individual research-
ers to contact (and negotiate) with software pro-
viders – something that is not only laborious, 
but may also not be part of the academic (and 
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national) culture of many of these researchers. 
There is thus a clear lack of mediation and com-
munication, which cross-national consortia, in-
ternational agencies and funding bodies could 
address very effectively.

It should be noted that a couple of decades 
ago, there was a similar gulf in access to jour-
nals, databases and books. Today internation-
al programmes such as INASP (PERI, PERii and 
SRKS), EIFL, TEEAL, Research4Life (AGORA, 
HINARI, OARE and ARDI) etc., have gone a long 
way in addressing these issues. In a few coun-
tries, some of these initiatives are in a wind-up 
mode, having already successfully set up con-
sortia and trained human resources to look 
after future negotiations. This kind of success 
can only be achieved through such coordinat-
ing and training initiatives, and in many cases 
there is need for further prolonged support. 
This is why the authors recommend the set-
up of a similar programme in relation to ac-
cess to software, which development funding 
agencies would be well positioned to fund and 
manage. This calls for the set-up of an interna-
tional programme to facilitate such action. The 
newly formed African Open Data Platform and 
the Open Knowledge Foundation, for instance, 
could be ideally placed to facilitate the creation 
of such an international programme.

Detailed 
Recommendations 

In view of these observations, based on the 
data analysis, interpretation and contextual in-
formation, below is a set of recommendations 
for improving research conditions around the 
world, and particularly for improving the uptake 
and development of research software that is 
not proprietary and can be usefully employed to 
support the Open Science agenda.

1. Researchers’ access to proprietary soft-
ware of relevance to academic work 
needs to be improved. The software list-
ed by respondents as most desirable and 
used is very expensive, institution-wide 
licensed software with a high access bar. 
Access to these tools is in urgent need of 
scrutiny and institutions may need exter-
nal support in order to provide this access 
if these tools are indeed crucial for re-
searchers. This is particularly relevant in 

situations where access to specific soft-
ware is viewed as a necessary condition to 
publish in leading journals and participate 
in international collaborations. It is hoped 
that increased acceptance of FOSS world-
wide, as encouraged below, will change 
such situations in the longer term.

2. Software producers should consider 
sponsoring discounted licenses to indi-
vidual researchers/groups, particularly 
those working in low-resourced envi-
ronments. Proprietary software providers 
should be encouraged to develop cheap-
er licenses for individual researchers 
based in low-income countries, at least 
as a temporary measure. It is important 
to focus on individuals (certified research-
ers) rather than institutions where possi-
ble, as institutions are often perceived as 
unreliable (in terms of allocating budgets 
and sometimes misappropriating funds) 
and half the respondents work on person-
al rather than work computers. This would 
also help to crack down on extensive pi-
racy, as well as on reliance on Freemium 
or older versions of software which puts 
computers at risk of security breaches, 
but which also compromises the quality 
and international standard of research.

3. There is a need for empirical research 
on which proprietary software is need-
ed in different research areas, and why 
many researchers prefer proprietary 
software to FOSS alternatives. The data 
shows that there is a lot of confusion 
around the notion of FOSS also need to 
be understood, and awareness of FOSS 
should be increased. The perceived ob-
stacles to the use of FOSS also need to be 
understood, so that these can be taken 
into account in policy actions.

4. There is a need for field-specific discus-
sion and informative events around soft-
ware access and use (either at a nation-
al or regional level), particularly FOSS. 
It is essential to encourage field/research 
area-related discussions and informative 
events around software access and use, 
including how to find and use FOSS. This 
could help researchers to discuss disci-
pline-specific software, existing FOSS al-
ternatives to proprietary software and the 
advantages and disadvantages of using 
those alternatives.
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5. The use of Free and Open Source Soft-
ware should be widely encouraged, for 
instance by promoting local champi-
ons and role models. There is a unique 
opportunity, particularly in countries 
within which access to research soft-
ware remains problematic, to change 
existing scientific cultures by encourag-
ing widespread adoptions of FOSS. Rele-
vant training and access should be sup-
ported, while taking account of existing 
disparities between low-resourced and 
high-resourced research environments. 
Researchers who are discriminated 
against by virtue of their location, and/or 
who are struggling to retain confidence 
and work ethos in the face of severe 
constraints in resources and infrastruc-
ture, should be supported. There is a 
real risk that using FOSS alternatives to 
existing proprietary software will exas-
perate existing divides. To mitigate this 
risk, programmes to promote FOSS in 
high-income countries should also be 
strongly supported. An international ap-
proach to managing the identification of 
alternative software (FOSS) appropriate-
ly is sorely needed. Such an approach 
needs to build strong local support, and 
it is therefore suggested to promote 
local champions / role models / suc-
cess stories for FOSS use, which could 
visibly demonstrate the advantages of 
open software and encourage discus-
sion among researchers on the ground. 
Generally, there are serious difficulties 
in introducing people who would like to 
use FOSS to the right people who could 
support them and provide them with the 
information that they need to get start-
ed. Finding ways to address this gap 
should be a top priority for science policy 
and all groups concerned with improving 
research conditions around the globe, 
particularly in places where the enthusi-
asm for learning new tools and adopting 
alternative frameworks is high. 

6. There is a need for cross-national col-
laboration around software acquisition 
and training. The regional level could be 
particularly effective (e. g. Data Science 
schools for East Asia and West Africa, the 
African Open Data Platform).

7. Research institutions need to enhance 
researchers’ access to software and 

related training opportunities. Institu-
tions have a responsibility to provide ef-
fective tools for researchers to the best 
of their capacity. This report shows that 
the current lack of IT support is detri-
mental for research productivity, and 
stakeholders should strongly consider 
organising IT support for individual re-
searchers at an institutional, national, 
and/or regional level. In particular, the 
adoption of FOSS tools would constitute 
a long-term, cost-cutting measure that 
may pay back the resources placed into 
training staff.

8. Computer dealers should offer a choice 
of software options to potential buyers, 
specifying related costs. In particular, 
the pricing and assistance available to 
researchers based in low-income coun-
tries should be prominently and clearly 
displayed in the dealers’ websites and 
advertisements, making it easier for us-
ers to assess and select services and 
tools.

9. FOSS developers should aim for easy 
interface and access to their tools, and 
major packages of operating systems 
such as Linux should be available in of-
fline versions (CD or USB disk) for use in 
the absence of reliable broadband. This 
would facilitate the adoption of FOSS in 
the absence of IT support and relevant in-
depth training, as well as the use of FOSS 
operating systems in situations of unreli-
able infrastructure.

10. Funders and charities that support in-
strument acquisition in low-resource 
environments should also provide re-
lated software and training. Unless re-
searchers have access to relevant soft-
ware for data storage and analysis, the 
acquisition or donation of research in-
struments to research projects or groups 
risks being fruitless. Thus, it is essential 
that research funders allocating funds 
to purchase equipment should also con-
sider funding software acquisition and 
training. Also, it is very important for 
software and related training materials 
to accompany hardware and tools do-
nations (in the same way as meta-data 
should always accompany data when 
they are disseminated, so as to facilitate 
their re-use).
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11. National governments should support 
institutions, infrastructures and tax re-
gimes appropriate to the acquisition 
and effective use of research software. 
Particularly significant are high-speed 
internet access and IT facilities, and tax 
regimes that enable the purchase of soft-
ware from abroad without serious finan-
cial burden for universities (e. g. Bangla-
desh). Again, cross-national lobbying at a 
regional level can be very effective. 

12. Academies of Science should work 
closely with national governments and 
funding agencies to organise IT support 
for individual researchers at the nation-
al or regional level. IT support is urgent-
ly needed to make researchers aware 
of possible FOSS alternatives, existing 
opportunities and expertise, and ways 
to access them. If this is not possible lo-
cally, it could happen in the form of na-
tional research support offices run and 
sponsored by central government and/or 
science academies, which researchers 
across the country can call for advice on 
software issues. Note that central help 
for IT already exists, and online webinars 
or other online resources do not always 
help researchers with low bandwidth ac-
cess. National or regional training pro-
grammes and summer schools would be 
useful. 

13. There is a need for dedicated interna-
tional programmes to look at the issue 
of access to software, working towards 
discounted licensing of proprietary soft-
ware as well as greater promotion of 
FOSS alternatives in low-income and 
high-income countries. The success of 
similar initiatives in providing access to 
research literature makes it imperative to 
adopt a similar approach. Given the diver-
sity of software needs, the approach for 
licensing will have to be thought over and 
a direct replication of consortia-based 
subscriptions as common for journals, 
databases and books may not be suc-
cessful. Innovative ideas will need to be 
explored for access to proprietary soft-
ware. However, for FOSS, it is obvious that 
there is a lot to do immediately, in terms 
of training and raising awareness. At the 
same time, there is less than the critical 
amount of funding and momentum with-
in low-income countries to achieve this. 
An international programme supported 
by international development agencies 
is needed to start addressing this issue. 
International programmes such as INASP, 
EIFL, TEEAL, Research4Life can be seen 
as a model, and the authors recommend 
setting up a similar programme in rela-
tion to access to software, which devel-
opment funding agencies would be well 
positioned to fund and manage.
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Appendix 1: Data Analysis

Demographic Data

A total of 748 respondents completed the ques-
tionnaire. The authors recognise that the sample 
may have had biases in discipline spread, loca-
tions and institutions, which was due to issues 
of access and networks of surveyors at the time 
of the data collection. As far as possible, this is 
taken into account in the data analysis, where 
specific cases are flagged as outliers or as case 
studies for particular situations. Nonetheless, 
the study sample contains a reasonable spread 

of respondents across discipline, age and career 
stage. While there was a greater representation 
of the natural sciences than social sciences and 
humanities, this is not unexpected and indeed 
follows academic trends in most countries. 
Moreover, the sampling did focus on disciplines 
that are likely to need specialised software for 
research, which again biases towards the natu-
ral sciences and engineering disciplines. Around 
30 % of the respondents were female, which re-
flects current gender distribution, particularly in 
low-income countries. Responses were provided 
by researchers from all career stages, ranging 

Table 1: Discipline, gender and country-wise distribution of the respondents.

Co
un

tr
ie

s

Gender

Discipline

Total

Physical, 
Chemical 
Sciences 
and Engi-
neering

Mathe-
matical 
and 
Statistical 
Sciences

Social 
Sciences

Life and 
Earth 
Sciences

Medical 
Sciences

Business Humani-
ties

B
an

gl
ad

es
h

Female 29 4 2 1 3 1 40
15.5 % 2.1 % 1.1 % 0.5 % 1.6 % 0.5 % 21.4 %

Male 99 18 10 8 8 1 2 146
52.9 % 9.6 % 5.3 % 4.3 % 4.3 % 0.5 % 1.1 % 78.1 %

Prefer not 
to say

1 1
0.5 % 0.5 %

Total 129 22 12 9 11 1 3 187
69.0 % 11.8 % 6.4 % 4.8 % 5.9 % 0.5 % 1.6 % 100.0 %

N
ig

er
ia

Female 21 5 4 17 1 3 51
13.5 % 3.2 % 2.6 % 10.9 % 0.6 % 1.9 % 32.7 %

Male 50 17 8 21 1 2 4 103
32.1 % 10.9 % 5.1 % 13.5 % 0.6 % 1.3 % 2.6 % 66 %

Prefer not 
to say

1 1 2
0.6 % 0.6 % 1.3 %

Total 72 22 12 39 2 5 4 156
46.2 % 14.1 % 7.7 % 25 % 1.3 % 3.2 % 2.6 % 100.0 %

G
ha

na

Female 8 6 25 10 11 4 13 77
3.6 % 2.7 % 11.1 % 4.4 % 4.9 % 1.8 % 5.8 % 34.2 %

Male 25 17 27 21 10 17 17 134
11.1 % 7.6 % 12.0 % 9.3 % 4.4 % 7.6 % 7.6 % 59.6 %

Prefer not 
to say

1 3 1 3 6 14
0.4 % 1.3 % 0.4 % 1.3 % 2.7 % 6.2 %

Total 33 24 55 31 22 24 36 225
14.7 % 10.7 % 24.4 % 13.8 % 9.8 % 10.7 % 16.0 % 100.0 %

O
th

er
 C

ou
nt

rie
s Female 5 1 10 3 3 1 6 29

8.1 % 1.6 % 16.1 % 4.8 % 4.8 % 1.6 % 9.7 % 46.8 %
Male 12 4 5 9 1 2 33

19.4 % 6.5 % 8.1 % 14.5 % 1.6 % 3.2 % 53.2 %
Total 17 5 15 12 4 1 8 62

27.4 % 8.1 % 24.2 % 19.4 % 6.5 % 1.6 % 12.9 % 100.0 %
Percentages and totals are based on responses.
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from students to full professors; this was re-
flected in self-declared numbers of publication, 
for instance, where 20 % of respondents stated 

that they had not published any scientific pa-
pers yet. Notably, but unsurprisingly given the 
sampling and methods of dissemination used 

Figure 1: Discipline, gender and country-wise distribution of the respondents.
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as well as the relative numbers of researchers 
in public and private sectors in these countries, 
the overwhelming majority of respondents was 
from the public sector (with only 2.4 % describ-
ing themselves as working in the private sector). 
Apart from any limitations in sampling, this may 
reflect the general dominance of the public sec-
tor in low-income countries. 

Data Analysis

This section reports responses for each sur-
vey question, followed by a brief discussion of 
their potential significance and implications. 
More specifically, the following information is 
provided for each question in the question-
naire:

• the question and (where applicable) 
multiple choice answers available to 
respondents 

• a summary of the main findings (includ-
ing the number of respondents who 
chose not to answer the question)

• a quantitative breakdown of the answers 
in table form (the full dataset is fully and 
freely available as a data paper, currently 
under review)

• a qualitative analysis of the free-text 
responses, where applicable

• a discussion section 

Question 1: Access to Software

Question text: Do you have access to the follow-
ing (tick as many as applicable):

• A personal computer
• A work computer
• None of the above
• Other access to a computer (please 

specify)

Main findings: While 94.7 % of 748 respondents 
had access to a personal computer, only 42 % of 
respondents reported having access to a work 
computer.

Quantitative analysis: While access to personal 
computers was consistent across all countries, 

it is important to note the differences in report-
ed access to work computers.4 While 34.6 % 
and 51.1 % of respondents from Bangladesh 
and Ghana respectively reported to have ac-
cess to work computers, only 19 % of Nigerian 
respondents reported having access. In further 
contrast, 83.2 % of respondents from other 
countries reported having access to work com-
puters.

1.1 Country-wise

St
at

em
en

ts Country

TotalBangla-
desh

Nigeria Ghana Other 
Countries

A 
pe

rs
on

al
 

co
m

pu
te

r
210 191 214 93 708

96.8 % 95.0 % 93.4 % 92.1 % 94.7 %

A 
w

or
k 

co
m

pu
te

r

75 38 117 84 314

34.6 % 18.9 % 51.1 % 83.2 % 42.0 %

N
on

e 
of

 
ab

ov
e 3 1 4

1.4 % 1.0 % 0.5 %

Ot
he

r 1 7 4 6 18

0.5 % 3.5 % 1.7 % 5.9 % 2.4 %

To
ta

l n
um

be
r 

of
 re

sp
on

de
nt

s

217 201 229 101 748

29.0 % 26.9 % 30.6 % 13.5 % 100.0 %

System missing: Respondents did not respond to country 
option

Table 2: Country-wise access to computers.

4 Note that in 2017, the three countries had a sim-
ilar ranking of internet inclusivity, according to a study 
by The Economist, even if there were considerable dif-
ferences in internet availability, affordability, and skills. 
See https://theinclusiveinternet.eiu.com/explore/coun-
tries/performance
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Similarly, when the responses were analysed 
according to discipline, access to personal com-
puters remained the primary means of ICT en-
gagement.

1.2 Discipline-wise

Discussion: First, it should be noted that what 
constitutes a “personal” versus a “work” com-
puter is open to interpretation, especially since 
a personal computer (PC) is also the name of 
a general-purpose computer whose size, capa-
bilities, and price make it feasible for individual 
use. The contrast between a personal comput-
er and a work computer may therefore relate to 
issues of institutional mediation and personal 
purchase of information technologies, in some 
disciplines it may also reflect differences be-
tween small-scale computing and mainframe 

computers that have considerable computing 
power (this may explain the relatively high per-
centage of “work computers” in the humanities 
as opposed to the sciences, where a work com-
puter may mean a mainframe computer). 

Nevertheless, the interviewers know the cul-
tural context of the respondents and estimate 
that most respondents would interpret a “per-
sonal” computer in this question as a person-
ally owned computer. The interesting point to 
note here is that the institutions are not pro-
viding many of their researchers with comput-
ers; rather researchers have to buy their own 
computers. This will have to be considered in 
any licensing for software, because to be ef-
fective, the software must be installed on the 
personal laptops and PCs of the researchers, 
and therefore a site license for multiple users 
will not suffice.

Figure 2: Country-wise access to computers.

Computer 
Types

Discipline

Total
Physical, 
Chemical 
Sciences and 
Engineering

Mathemat-
ical and 
Statistical 
Sciences

Social 
Sciences

Life and 
Earth 
Sciences

Medical 
Sciences

Business Humani-
ties

Personal 
computer/ 
laptop

245 68 89 88 35 28 48 601

97.6 % 93.2 % 94.7 % 96.7 % 89.7 % 90.3 % 94.1 % 95.4 %

Work 
computer/ 
laptop

82 32 46 33 21 13 34 261

32.7 % 43.8 % 48.9 % 36.3 % 53.8 % 41.9 % 66.7 % 41.4 %

Other
2 1 2 7 1 1 14

0.8 % 1.4 % 2.1 % 7.7 % 2.6 % 3.2 % 2.2 %

Total no of 
respondents

251 73 94 91 39 31 51 630

39.8 % 11.6 % 14.9 % 14.4 % 6.2 % 4.9 % 8.1 % 100.0 %

System missing: 118

Table 3: Discipline-wise access to computers.
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Second, it should be noted that the survey was 
made accessible through the internet via Sur-
veyMonkey, but was also distributed by means 
of paper copies. In order to ensure participa-
tion, paper-based responses from Bangladesh, 
Ghana and Nigeria were collected. It is not the 
aim of this question to draw definite conclusions 
about computer access in general. Of interest 
are responses about research software, for 
which access to a computer is presupposed. 

It is also of interest that seven qualitative re-
spondents highlighted community facilities 
as important alternative means of accessing 
computing facilities. Two Nigerian respondents 
mentioned the Argo cluster of ICTP, Trieste; and 
five respondents in the “other” group mentioned 
high performance computing clusters. The num-
ber of these respondents who had access to 
these facilities can feasibly be expected to be 
low and discipline-curtailed, and this result thus 
highlights the importance of these alternative 
computing avenues.

Question 2: Operating System

Question text: What operating system do you 
use (tick as many as applicable):

• Windows
• Linux

• MacOS
• Old OS (before year 2000)
• Don’t know
• Other (please specify)

Main findings: Almost all of the respondents 
reported using Windows, while only a fifth of 
respondents reported also using Linux (over 
80 % of them in conjunction with Windows). 
This result highlights the dominance of pro-
prietary operating systems over free and open 
versions.

Quantitative analysis:
715 respondents
33 did not answer the question

The respondents could choose multiple an-
swers for this question, and percentages should 
be read accordingly.

92.6 % of respondents reported using Win-
dows as (one of) their operating system(s). This 
compares to 22.1 % using Linux and 18.0 % us-
ing MacOS. The dominance of Windows over 
other operating systems was consistent across 
all country categories, although Bangladesh 
(97.6 %) and Nigeria (96.2 %) were higher than 
average, while Ghana (88.6 %) and other coun-
tries (83.9 %) were lower.

Figure 3: Discipline-wise access to computers.
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The use of other operating systems, such as Li-
nux and MacOS were less consistently distribut-
ed across the country groups. Far less respond-
ents in Nigeria (6.5 %) used Linux in comparison 
to the other groups (average 22.1 %), while there 
were far more MacOS users in Ghana (27.1 %) 

and other countries (47.3 %) than in Bangladesh 
(8.7 %) and Nigeria (2.7 %). This may be because 
there was a greater proportion of respondents 
from Ghana in the age group 41 – 50, the age 
where one is more likely to reach the economic 
solvency required to buy an Apple computer.

2.1 Country-breakdown

Operating Software
Country

Total
Bangladesh Nigeria Ghana Other Countries

Windows
203 178 203 78 662
97.6 % 96.2 % 88.6 % 83.9 % 92.6 %

Linux
55 12 70 21 158
26.4 % 6.5 % 30.6 % 22.6 % 22.1 %

MacOS
18 5 62 44 129
8.7 % 2.7 % 27.1 % 47.3 % 18.0 %

Old OS (from before the year 2000)
3 3 6
1.4 % 1.6 % 0.8 %

Don’t know
1 1 1 1 4
0.5 % 0.5 % 0.4 % 1.1 % 0.6 %

Other
3 2 5
1.3 % 2.2 % 0.7 %

Total no of respondents
208 185 229 93 715
29.1 % 25.9 % 32.0 % 13.0 % 100.0 %

System missing: 33

Figure 4: Country-wise breakdown of OS used.

Table 4: Country-wise breakdown of operating system (OS) used.
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2.2 Discipline-breakdown

Although the survey indicates that Windows is 
dominant across disciplines, the use of operat-
ing systems varied according to discipline. While 

the use of Linux in the physical/chemical/engi-
neering sciences (26.3 %) and mathematics/
statistics (26 %) is not surprising, 35.3 % of re-
spondents from the humanities reported using 
Linux.

Figure 5: Discipline-wise breakdown of OS used.

Computer 
Types

Discipline

Total
Physical, 
Chemical 
Sciences and 
Engineering

Mathemat-
ical and 
Statistical 
Sciences

Social 
Sciences

Life and 
Earth 
Sciences

Medical 
Sciences

Business Humani-
ties

Windows
238 70 82 86 32 31 43 585
94.8 % 95.9 % 87.2 % 94.5 % 82.1 % 100.0 % 84.3 % 92.4 %

Linux
66 19 18 12 8 5 18 146
26.3 % 26.0 % 19.1 % 13.2 % 20.5 % 16.1 % 35.3 % 23.2 %

MacOS
24 8 29 13 9 6 22 111
9.6 % 11.0 % 30.9 % 14.3 % 23.1 % 19.4 % 43.1 % 17.6 %

Old OS (from 
before the 
year 2000)

4 1 1 6
1.6 % 1.1 % 1.1 % 1.0 %

Don’t know
1 1 1 1 4
0.4 % 1.4 % 1.1 % 2.6 % 0.6 %

Other
1 2 2 5
0.4 % 2.7 % 2.2 % 0.8 %

Total no of 
respondents 251 73 94 91 39 31 51 630

System missing: 118 748

Table 5: Discipline-wise breakdown of OS used.
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Also of interest was a preference amongst 
the social sciences (30.9 %) and humanities 
(43.1 %) for the MacOS operating system.

As the respondents were able to choose multi-
ple answers for this question, the data were also 
analysed according to the number of responses 
per respondent. 

Discussion: There was a preference amongst 
the social sciences (30.9 %) and humanities 
(43.1 %) for the MacOS operating system. 
While communities of academics may be said 
to often favour certain technologies over oth-
ers, it would require further investigation to 
explain why Apple computers are preferred in 
these disciplines. Whether it is due to features 
on the computer, disciplinary trends, or the use 
of iPads remains unclear. From the analysis of 
differentiation according to age, it is interesting 
to note that respondents between 41 and 50 
displayed a marked preference for the Linux 
operating system, while those over 50 unani-
mously used Windows. It is possible that this 
may reflect global trends, promotion of specif-
ic software through the years, or the fact that 

most computers purchased by universities 
come with pre-installed Windows software – 
thus indirectly charging users for it, and cre-
ating technological lock-in. The dominance of 
Windows over other operating systems across 
countries and disciplines cannot be underes-
timated.

2.3 Age breakdown 

The survey also revealed differences in oper-
ating systems across age groups. Between the 
ages of 20 and 40 the dominance of Windows 
over Linux persisted, however between 41 and 
50 there were less Windows users and more Li-
nux users. A possible inference is that younger 
users are not more attracted to FOSS operating 
systems than older users. In contrast, respond-
ents over 50 years unanimously used Windows. 
Moreover, the highest concentration of MacOS 
users was between 31 and 50. This might be 
because the cost of Apple computers does not 
permit purchase of such computers before a re-
searcher has reached a certain level in his or 
her career.

Operating 
Software

Age Group
Total

20 – 30 31 – 40 41 – 50 Over 50 Prefer not to say

Windows
179 195 132 51 105 662
94.2 % 94.2 % 84.6 % 100.0 % 94.6 % 92.6 %

Linux
41 46 47 9 15 158
21.6 % 22.2 % 30.1 % 17.6 % 13.5 % 22.1 %

MacOS
20 42 38 7 22 129
10.5 % 20.3 % 24.4 % 13.7 % 19.8 % 18.0 %

Old OS
1 3 2 6
0.5 % 1.4 % 1.3 % 0.8 %

Don’t know
2 1 1 4
1.1 % 0.6 % 0.9 % 0.6 %

Other
2 2 1 5
1.1 % 1.0 % 2.0 % 0.7 %

Total no of 
respondents 190 207 156 51 111 715

System missing: 33 748

Table 6: Age-wise breakdown of OS used.
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2.4 Number of Operating Systems

Over 74 % of Windows users were found to 
use only Windows as their OS, whereas only 
9 % of Linux and 15 % of MacOS users did the 
same. Rather around 60 % of Linux users and 

50 % of Windows users used a second OS as 
well, with 30 – 40 % of them using all three. 
This may reflect the dependence of some 
software on Windows. It still may be difficult 
to find software to do everything only on Linux 
or MacOS.

Figure 6: Age-wise breakdown of OS used.

Table 7: Number of OSs used

Figure 7: Number of OSs used (only Windows, Linux and MacOS users shown).

Windows Linux MacOS

Old OS

(from 
before the 
year 2000)

Don‘t know Other 
(Android)

Do not use 
Windows, 

Linux, 
MacOS

One
491 14 19 4 1 2
74.2% 8.9% 14.7% 80.0% 50.0% 40.0%

Two
122 95 61 1 1 3
18.4% 60.1% 47.3% 20.0% 50.0% 60.0%

Three
49 49 49 0 0 0
7.4% 31.0% 38.0% 0.0% 0.0% 0.0%
662 158 129 5 2 5 36
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Question 3: Office Software

Question text: What office software do you use 
(tick as many as applicable):

• Microsoft Office
• Libre Office
• Open Office
• Other (please specify)

Main findings: An overwhelming majority of re-
spondents indicated that they worked with Mi-
crosoft Office. Less than 6 % declared that they 
worked with the FOSS alternative Office (the two 
main FOSS Office programmes were listed: Libre 
Office and Open Office) – and even then in con-
junction with Microsoft Office.

Quantitative analysis:

715 respondents
33 did not answer the question

The respondents could choose multiple an-
swers for this question, and percentages should 
be read accordingly.

99.2 % of respondents reported using Microsoft 
Office, once again showing the dominance of 
proprietary software over free alternatives, and 
the potential clash between FOSS adoption and 
the purchase of computers with (sometimes 
pre-installed) Windows programmes. Indeed, 
the number of respondents using Libre (6 %) or 
Open (4.1 %) Office was very low. Interestingly, 
when analysed according to country, respond-
ents from Bangladesh (13.5 %) and other coun-
tries (10.8 %) showed heightened preferences 

for Libre Office, while Open Office was only pre-
ferred by respondents in other countries (14 %). 
Libre Office is the more popular and faster-grow-
ing fork of the two.

3.1 Country-wise

Office 
Soft-
ware

Country

TotalBang-
ladesh

Nige-
ria

Ghana Other 
Coun-
tries

M
ic

ro
so

ft 
Of

fic
e 207 181 228 93 709

99.5 % 97.8 % 99.6 % 100.0 % 99.2 %

Li
br

e 
 

Of
fic

e 28 3 2 10 43
13.5 % 1.6 % .9 % 10.8 % 6.0 %

Op
en

 O
ffi

ce
6 7 3 13 29
2.9 % 3.8 % 1.3 % 14.0 % 4.1 %

Ot
he

r 4 4
4.3 % 0.6 %

To
ta

l n
o 

of
 

re
sp

on
de

nt
s

208 185 229 93 715
29.1 % 25.9 %

System missing: 33

Table 8: Office software used by country.

Figure 8: Office software used by country.
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When analysed according to discipline, the dom-
inance of Microsoft Office over free alternatives 
was equally apparent. It is especially significant 
that although respondents from physical/chem-
ical/engineering sciences and life/earth scienc-
es showed some evidence of Libre and Open 
Office use, their responses show that these are 
used in conjunction with Microsoft Office, and 
rarely as an alternative.

3.2 Discipline-wise

Discussion: From this analysis, it is evident 
that Open Office or Libre Office are not used as 
self-sufficient systems, but overwhelmingly in 
conjunction with Microsoft Office. Open alterna-

tives, thus, show no sign of replacing the domi-
nant proprietary software or acting as an alter-
native. This continues to reflect the trend that 
was observed in question 2 (Operating System).

Nonetheless, respondents from Bangladesh 
(13.5 %) showed heightened preferences for Li-
bre Office, but not Open Office (2.9 %), which fol-
lows the global trend of Open Office being super-
seded by Libre Office. However, researchers in 
Ghana and Nigeria still have more users of Open 
Office, suggesting a distinct country preference 
for one free software over another. It is possible 
that communities of software users become es-
tablished in specific settings, and the additional 
exposure and support that this affords facilitates 
the persistence of one version over another.

Computer 
Types

Discipline

Total
Physical, 
Chemical 
Sciences and 
Engineering

Mathemat-
ical and 
Statistical 
Sciences

Social 
Sciences

Life and 
Earth 
Sciences

Medical 
Sciences

Business Humani-
ties

Microsoft 
Office

247 73 93 90 39 31 51 624
98.4 % 100.0 % 98.9 % 98.9 % 100.0 % 100.0 % 100.0 % 99.0 %

Libre Office
26 2 1 7 1 37
10.4 % 2.7 % 1.1 % 7.7 % 2.6 % 5.9 %

Open Office
11 2 1 6 1 2 23
4.4 % 2.7 % 1.1 % 6.6 % 2.6 % 3.9 % 3.7 %

Other
1 2 1 4
0.4 % 2.2 % 2.0 % 0.6 %

Total no of 
respondents 251 73 94 91 39 31 51 630

System missing: 118 748

Figure 9: Office software used, according to discipline.

Table 9: Office software used according to discipline.
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Question 4: General Software

Question text: What general software do you 
use (please tick as many as are applicable):

• Compilers/interpreters
• Data analysis
• Databases
• Don’t know
• Presentation
• Reference managers
• Spreadsheet
• Word processing
• Other (please specify)

Main findings: The responses show that word 
processing, spreadsheet and presentation soft-
ware (i. e. Microsoft Office programmes) were 
the dominant ones used.

Quantitative analysis:

715 respondents
33 did not answer the question

The respondents could choose multiple an-
swers for this question, and percentages should 
be read accordingly.

From the responses, it was apparent that the 
most common general software used were 
part of suites such as Microsoft Office. These 
included presentation programmes (65.5 %), 
spreadsheets (61.1 %) and word processing 
programmes (80.3 %). Also popular were data 
analysis programmes (36.8 %). When consid-
ered according to country, less respondents 
in Nigeria (29.2 %) made use of presentation 
software than their colleagues in other coun-
tries. Similarly, less respondents from Nige-
ria used spreadsheet software (39.5 %) than 
those from Bangladesh (52.4 %), Ghana (79 %) 
or other countries (79.6 %). 0.8 % of total re-
spondents were unclear about the software 
they used, and this was similarly represented 
across countries. 

4.1 Country-wise

Analysing the data according to discipline re-
vealed expected trends, such as physical/chem-
ical/engineering sciences as well as mathemat-
ics/statistics making more use of compilers/
interpreters and data analysis software than 
business or the humanities.

Software 
Country

TotalBangladesh Nigeria Ghana Other Countries

Compilers/interpreters 109 22 0 29 160
52.4 % 11.9 % .0 % 31.2 % 22.4 %

Data analysis
113 71 7 72 263
54.3 % 38.4 % 3.1 % 77.4 % 36.8 %

Database
83 46 5 46 180
39.9 % 24.9 % 2.2 % 49.5 % 25.2 %

Don’t know
2 2 0 2 6
1.0 % 1.1 % .0 % 2.2 % 0.8 %

Presentation
158 54 177 79 468
76.0 % 29.2 % 77.3 % 84.9 % 65.5 %

Reference managers
16 16 7 54 93
7.7 % 8.6 % 3.1 % 58.1 % 13.0 %

Spreadsheet
109 73 181 74 437
52.4 % 39.5 % 79.0 % 79.6 % 61.1 %

World processing
134 134 221 85 574
64.4 % 72.4 % 96.5 % 91.4 % 80.3 %

Other (AUTO-CAD, C, C++)
10 3 12 10 35
4.8 % 1.6 % 5.2 % 10.8 % 4.9 %

Total no of respondents 208 185 229 93 715

System missing: 33 748

Table 10: Type of general software use according to country.
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4.2 Discipline-wise

Figure 10: Type of general software use according to country.

Computer  
Types

Discipline

TotalPhysical, Chemi-
cal Sciences  
and Engineering

Mathematical 
and Statistical 
Sciences

Social 
Sciences

Life and 
Earth 
Sciences

Medical 
Sciences

Busi-
ness

Human-
ities

Compilers/ 
interpreters

90 20 8 13 3 1 1 136
35.9 % 27.4 % 8.5 % 14.3 % 7.7 % 3.2 % 2.0 % 21.6 %

Data analysis
103 33 26 33 14 3 9 221
41.0 % 45.2 % 27.7 % 36.3 % 35.9 % 9.7 % 17.6 % 35.1 %

Database
74 19 17 17 11 4 7 149
29.5 % 26.0 % 18.1 % 18.7 % 28.2 % 12.9 % 13.7 % 23.7 %

Don’t know
3 1 1 5
1.2 % 1.1 % 2.0 % 0.8 %

Presentation
143 53 63 60 33 22 37 411
57.0 % 72.6 % 67.0 % 65.9 % 84.6 % 71.0 % 72.5 % 65.2 %

Reference 
managers

19 4 17 15 9 1 6 71
7.6 % 5.5 % 18.1 % 16.5 % 23.1 % 3.2 % 11.8 % 11.3 %

Spreadsheet
121 45 63 64 31 26 36 386
48.2 % 61.6 % 67.0 % 70.3 % 79.5 % 83.9 % 70.6 % 61.3 %

World processing
180 56 86 71 38 27 48 506
71.7 % 76.7 % 91.5 % 78.0 % 97.4 % 87.1 % 94.1 % 80.3 %

Other (AUTO-CAD, 
C, C++)

12 7 3 4 0 2 3 31
4.8 % 9.6 % 3.2 % 4.4 % .0 % 6.5 % 5.9 % 4.9 %

Total no of 
Respondents 251 73 94 91 39 31 51 630

System missing: 118 748

Table 11: Type of general software use according to discipline.



32

Qualitative analysis: From the “other” box, 35 re-
sponses were collected that described 36 differ-
ent types of data. These are summarised in the 
table below. While these responses indicated 
the wide variety of software in use, question 6 
(Specific Software in Use) offers a much more 
exhaustive list of the software currently in use 
by respondents.

Discussion: When analysing the use of different 
software according to countries, some idiosyn-

crasies became apparent. Respondents from 
Nigeria, for example, made less use of spread-
sheet software or reference managers than their 
colleagues in other countries. This may reflect 
characteristics of the respondent cohort, but 
could also be a reflection on academic culture. 
As spreadsheet software would undoubtedly be 
included in packages such as Microsoft Office 
(which is evidently in use, based on question 3 
(Office Software)), it is unlikely that this distinc-
tion is solely due to a lack of software.

Figure 11: Type of general software use according to discipline.
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Question 5: Access to Software

Question text: How did you get access to this 
software (please tick as many as are applicable)

• It’s free, Open Source software
• My institution paid for a license to the 

software
• I paid for a personal license to the software
• A colleague brought the software from 

another institution
• I use an unpaid-for copy of the licensed 

software
• Don’t know
• Other (please specify)

Main findings: Over half of respondents felt that 
they used free, Open Source software, which is 
quite surprising as questions 3 (Office Software) 
and 4 (General Software) highlighted the domi-
nance of proprietary (usually Microsoft) software.
Only 40 % of respondents agreed that their in-
stitution had paid for a license to the software, 
while a quarter of respondents personally paid 
for their software licenses or used unpaid cop-
ies. Moreover, when analysed according to 
number of responses, it is evident that many re-
spondents use multiple channels to access the 
software they need.

Quantitative analysis:

715 respondents with 1024 different responses
33 did not answer the question

The respondents could choose multiple an-
swers for this question, and percentages should 
be read accordingly.

It is of considerable interest that 52 % of respond-
ents felt that they were using free, Open Source 
software in their research. This trend persisted 
across all country categories, although Ghana re-
spondents (38.9 %) were below the total average.

41.1 % of respondents agreed that their institu-
tion paid for licenses to software, although the 
respondents from Nigeria were a marked outlier. 
Only 14.6 % of these respondents agreed with 
that statement. Also of note were the responses 
to the statement “I paid for a personal license”. 
While 10.6 % of Bangladeshi respondents agreed, 
26.5 % of Nigerian and 32.3 % of Ghanaian re-
spondents agreed with this statement. In contrast, 
however, the number of Bangladeshi respondents 
(39.9 %) who used unpaid-for copies of software 
vastly exceeded the group average (23.8 %).

5.1 Country-wise

As this was a question to which respondents 
could choose multiple answers, it was also impor-
tant to analyse the data according to the number 
of statements each respondent chose. 31 % of 
respondents chose two statements, while 12.2 % 
chose three. Respondents from Nigeria were 
less likely to choose multiple answers than those 
from Bangladesh, Ghana or other countries.

Figure 12: Cumulative bar diagram of “other” software named by respondents. See Question 6 (Specific Software in 
Use) for more specific details on research software.
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5.2 Number of options chosen

Table 13 shows the number(s) of options cho-
sen under Q5.

Discussion: Over half of respondents felt that they 
used free, Open Source software. This is an es-
pecially interesting result as questions 3 (Office 
Software) and 4 (General Software) highlighted 

the dominance of proprietary software – particu-
larly when considering the list of software listed 
in the open text answer of question 4 (General 
Software). As respondents subsequently noted 
in question 13 (Awareness of FOSS) that they ei-
ther had no prior knowledge of FOSS (40.9 %) or 
had never used it (24.7 %), it becomes very plau-
sible that respondents are unclear about how to 
understand or define FOSS.

Statements
Country

Total
Bangladesh Nigeria Ghana Other Countries

It is free, Open Source software
135 99 89 49 372
64.9 % 53.5 % 38.9 % 52.7 % 52.0 %

My Institution paid for a license to 
the software

85 27 112 70 294
40.9 % 14.6 % 48.9 % 75.3 % 41.1 %

I paid for personal license of the 
software

22 49 74 39 184
10.6 % 26.5 % 32.3 % 41.9 % 25.7 %

A colleague brought the software 
from another institution

12 21 50 11 94
5.8 % 11.4 % 21.8 % 11.8 % 13.1 %

I use an unpaid-for copy of the 
license software

83 34 35 18 170
39.9 % 18.4 % 15.3 % 19.4 % 23.8 %

Don’t know
11 11 11 1 34
5.3 % 5.9 % 4.8 % 1.1 % 4.8 %

Other
9 2 1 3 15
4.3 % 1.1 % .4 % 3.2 % 2.1 %

Total no of respondents 208 185 229 93 715

System missing: 33 748

Table 12: Country-wise mode of obtaining access to software.

Figure 13: Country-wise mode of obtaining access to software.
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Only 41.1 % of respondents agreed that their in-
stitution had paid for a license to the software, 
although the respondents from Nigeria were a 
marked outlier with only 14.6 % of respondents 
agreeing. On average, a quarter of respond-
ents personally paid for their software licenses 

or used unpaid copies, however this showed 
country-specific variations. Less Bangladeshi 
reported paying for a personal license, while 
those using unpaid-for copies of software vast-
ly exceeded the group average. Similarly, many 
Nigerian and Ghanaian respondents agreed 
that their software had come from a colleague 
in another institution. Together these respons-
es indicate that a considerable amount of re-
spondents are acquiring software through illicit 
means.

Together the data highlight some important 
considerations: First, that respondents in 
Bangladesh, Nigeria and Ghana are unlikely to 
rely on their institutions for all the software li-
censes they require. The analysis according to 
the number of responses per respondent show 
that many individuals use multiple channels 
to access the software they need. Interesting-
ly, gaining access to software through illegal 
means remained a popular channel – particu-
larly in Bangladesh. It is plausible that the high 
number of respondents claiming to use FOSS 
may be confusing illegal (i. e. pirated) software 
with that which is both legally free and Open 
Source. In fact, the personal experience of the 
authors of this report working in these coun-
tries is that there is very little software that is 
paid for by the institution, apart from exception-
al cases, and that generally, apart from excep-
tional personal or research group purchases, 
software is generally pirated, either available 
in the market or brought by a colleague from 
abroad.

Nonetheless, 25.7 % of respondents indicat-
ed that they had paid for their own personal li-

Options 
Chosen

Country

Total
Bang-
ladesh

Nigeria Ghana Other 
Coun-
tries

One
97 145 122 25 389

46.6 % 78.4 % 53.3 % 26.9 % 54.4 %

Two
75 28 75 44 222

36.1 % 15.1 % 32.8 % 47.3 % 31.0 %

Three
34 7 28 18 87

16.3 % 3.8 % 12.2 % 19.4 % 12.2 %

Four
2 4 4 6 16

1.0 % 2.2 % 1.7 % 6.5 % 2.2 %

Five
1 1

0.5 % 0.1 %

Total 208 185 229 93 715

System missing: 33 748

Table 13: Number of different ways in which access to 
software was obtained.

Figure 14: Number of different ways in which access to software was obtained.
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cense. This may be problematic as the burden of 
software costs should not be on researchers – 
especially considering the high costs of the spe-
cialised programmes mentioned in question 4 
(General Software). Using personal money for 
software purchases also means that there is 
no oversight on which version of the software 
is used, and it is likely that these costs yield a 
strong incentive to go for older and cheaper but 
less efficient versions.

Question 6: Specific Software in Use

Question text: What specific software do you 
use for your research that you did not mention 
in questions 3 and 4?

Main findings: This question was a free-text 
question for which 320 respondents listed 192 
different types of software (See Appendix 2). 
Within this highly diverse list, statistical and 
mathematical software such as SPSS and Mat-
lab were most frequently cited.

Qualitative analysis:

The extended list of this software is contained 
in Appendix 2. Within this list, there is a high 

level of diversity among software that respond-
ents use in different disciplines – as evident 
from the fact that 192 different types of soft-
ware were independently named. Below are 
the 9 most frequent responses. These were 
SPSS (92), Matlab (48), Genstat (30), C (28), 
Endnote (17), STATA (16), Mathematica (13), 
R (12), Java (10). 

Discussion: As evident from the graph, respons-
es to different programmes were often clustered 
around countries. While it is impossible to draw 
country-specific conclusions from this sample, 
interesting issues are highlighted by specific 
cases. For example, all Genstat responses were 
from Ghana. This may be an artefact of the 
distribution channels/disciplines/specific insti-
tution, but is something that could be looked 
into further with regard to software promotion, 
licensing rights etc. Nonetheless, it must be not-
ed that this is clearly not an exhaustive list, how-
ever it provides a view on what people prioritise 
in their work.

It is also very significant that for many of these 
programmes, there exist viable FOSS alterna-
tives. This again indicates minimal acquaint-
ance with, and understanding of, FOSS soft-
ware.

Figure 15: Specific software used for research.
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Question 7: Impact of Lack of 
Access to Software on Research

Question text: In what ways, if any, has lack of 
access to software affected your work? Lack of 
access to software means that I have …

• Had to adapt/modify my research so 
that it did not require any software

• Had to adapt/modify my research to 
match the software that is available to 
me

• Had to change publication plans and/or 
venues

• Stopped doing some of the research I 
wanted to do

• Had to completely change my research 
topic/field

• Not been able to do any research
• Other 

Main findings: Over half of respondents felt that 
they had to adapt/modify their research to suit 

the software that was available, while a third felt 
they had to adapt/modify their research so as 
not to require software at all. These responses 
show the considerable long-term effects that 
software access issues have on personal re-
search careers.

Quantitative analysis:

655 respondents
93 did not answer

Over half of respondents (53.4 %) agreed that 
they had to adapt/modify research to the soft-
ware that was available. Moreover, 32.2 % said 
that they had to adapt/modify their research so 
that it required no software. These responses 
were equally distributed across all country cat-
egories. 

In the other categories there were some coun-
try-based idiosyncrasies, for instance, a high-
er-than-average number of Ghanaian respond-

Country
Total

Bangladesh Nigeria Ghana Other Countries

Had to adapt/modify research that 
required no software

62 55 77 17 211
31.3 % 31.4 % 34.2 % 29.8 % 32.2 %

Had to adapt/modify research so that 
software is available

94 88 129 39 350
47.5 % 50.3 % 57.3 % 68.4 % 53.4 %

Had to change publication plans and/
or venues

22 15 3 5 45
11.1 % 8.6 % 1.3 % 8.8 % 6.9 %

Stopped doing some of the research 
I wanted to do

30 22 55 10 117
15.2 % 12.6 % 24.4 % 17.5 % 17.9 %

Had to completely change my research 
topic/field

17 3 30 3 53
8.6 % 1.7 % 13.3 % 5.3 % 8.1 %

Not been able to do any research
13 12 1 4 30
6.6 % 6.9 % 0.4 % 7.0 % 4.6 %

Other
6 2 27 10 45
3.0 % 1.1 % 12.0 % 17.5 % 6.9 %

Total no of respondents
198 175 225 57 655
30.2 % 26.7 % 34.4 % 8.7 % 100.0 %

System missing: 93 respondents did not reply to this question about how access of software affected their work

Table 14: Effect of lack of access to software on research.
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ents (24.4 %) felt that they had to stop doing 
some of the research they wanted to do (av-
erage 17.9 %). In contrast, far less Nigerians 
(1.7 %) felt that they had to completely change 
their research topic in contrast to the aver-
age responses (8.1 %), while very few (0.4 %) 
Ghanaians felt that software access had pre-
cluded them from doing any research at all (av-
erage 4.6 %).

Qualitative analysis: 35 respondents to the 
free-text option explicitly noted “no effect” to 
their research. The 10 other free-text respons-
es, however, continued to reflect themes shap-
ing conduct, content and direction of research. 
These included 

• Had to omit teaching topics that the uni-
versity couldn’t buy software for (Ghana)

• Increased the duration of my work. Had 
to create work around non-optimal soft-
ware (Other)

• Used a friend’s in another institution. 
Meant travel (Other)

Discussion: Over half of respondents agreed 
that they had to adapt/modify research to the 
software that was available. Moreover, a third 
said that they had to adapt/modify their re-
search so that it required no software. Together 
these responses clearly indicate that the availa-
bility of software has a strong effect on research 
content and directions. As these responses 
were equally distributed across all country cat-

egories, it must be assumed that these issues 
are widespread and pervasive.

In the other categories there were some coun-
try-based idiosyncrasies, for instance, a high-
er-than-average number of Ghanaian respond-
ents (24.4 %) felt that they had to stop doing 
some of the research they wanted to do (av-
erage 17.9 %). In contrast, far less Nigerians 
(1.7 %) felt that they had to completely change 
their research topic in contrast to the average 
responses (8.1 %), while very few (0.4 %) Ghana-
ians felt that software access had precluded 
them from doing any research at all (average 
4.6 %). While these difference may be due to 
the levels of institutionalised piracy in the re-
spective countries; the responses also seem to 
show resilience amongst researchers for work-
ing around software constraints. They nonethe-
less highlight an important consideration for 
capacity-building, as talented academics may 
potentially be diverted from highly productive 
research on certain topics due to software con-
straints. 

The free-text answers further serve to underline 
these concerns. In 10 quotes, respondents re-
flected that the software access issues shaped 
research conduct, content and direction. To-
gether, the qualitative and quantitative results 
emphasise the disruptive effect of lack of soft-
ware on the research process and its potential 
to undermine productive research in certain af-
fected regions.

Figure 16: Effect of lack of access to software on research.
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Question 8: Impact of Lack of 
Access to Software on Career

Question text: In what ways, if any, has lack of 
access to software affected your career?

• It had no negative consequences
• It had positive consequences
• It hampered my career progression (pro-

motion opportunities)
• It made it more difficult to recruit stu-

dents/postdocs
• It forced me to modify or relinquish col-

laborations with peers
• It prevented me from joining research 

networks
• It prevented me from participating in 

international discussions

Main findings: The highest proportion of re-
spondents felt that lack of access to software 
had not had any negative effects on their ca-
reer, less than 1 % of respondents felt that the 
situation had positive consequences. Themes 
highlighted relating to career progression were 
grouped around the difficulties of internation-
al communication due to software access is-
sues.

Quantitative analysis:

649 respondents
99 did not answer 

While 48.8 % of respondents felt that issues of 
software access did not have negative effects 
on their career, very few (6 %) felt that it had had 
positive consequences. When considering the 
different country categories, however, it is im-
portant to note the differences between the Ni-
gerian (15.1 %) and Ghanaian (0 %) responses.

While there was a good spread of responses to 
the other statements, a country-specific analy-
sis highlights some distinctions. Bangladeshi re-
spondents were more likely to consider access 
issues as influential in preventing them from 
joining research networks. In contrast, Nigerian 
respondents felt it hampered career progres-
sion. Ghanaians felt that it forced them to modi-
fy or relinquish collaborations with peers.

Discussion: It is notable that almost half of re-
spondents replied that issues of software access 
did not have negative effects on their career. Note, 
however, that 90 % of those also choose one or 
more of the first five options (specifying what one 

Country
Total

Bangladesh Nigeria Ghana Other Countries

No negative consequences 96 59 126 36 317
49.7 % 34.3 % 56.2 % 60.0 % 48.8 %

Positive consequences
9 26 0 4 39
4.7 % 15.1 % .0 % 6.7 % 6.0 %

Hampered career progression
27 31 21 12 91
14.0 % 18.0 % 9.4 % 20.0 % 14.0 %

Made difficulties to recruit students/
postdocs

11 19 43 9 82
5.7 % 11.0 % 19.2 % 15.0 % 12.6 %

Force to modify or relinquish collabora-
tions with peers

27 20 74 9 130
14.0 % 11.6 % 33.0 % 15.0 % 20.0 %

Prevent from joining research networks
36 25 32 10 103
18.7 % 14.5 % 14.3 % 16.7 % 15.9 %

prevent from participating in internation-
al discussions

30 12 23 11 76
15.5 % 7.0 % 10.3 % 18.3 % 11.7 %

Total no of respondents
193 172 224 60 649

29.7 % 26.5 % 34.5 % 9.2 % 100.0 %

System missing: 99 Respondents did not respond to the question on the effect of lack of access to software on 
career

Table 15: Effect of lack of access to software on career.
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could assume are negative consequences). This 
could mean that they felt the workarounds they 
needed to execute had been effective and that 
lack of software access did not weigh heavily on 
their current circumstances – even though they 
might have had to shift or adapt research paths 
or to obtain software illicitly. 

It may be worth mentioning that a few replied 
that lack of access had a positive impact. Unfor-
tunately, a free-text box was not included to allow 
respondents to specify what positive effects lack 
of access to software might have had. Interesting-
ly, a higher proportion (15 %) of Nigerian respond-
ents did feel that it had had a positive effect – 
something that may require further investigation.

While the country-specific analysis highlighted 
different concerns in different regions, it is sali-
ent to note that the two top concerns related to 
international communication. Joining research 
networks and collaborating with peers were felt 
to be highly desirable in career progression, and 
that lack of access to software adversely im-
pacted these activities. Similarly to responses 
to question 7 (Impact of Lack of Access to Soft-
ware on Research), these responses give a clear 
picture of lack of access to software affecting 
the conduct, content and direction of research.

Question 9: Frequency of Impact 
of Lack of Access to Software on 
Research

Question text: How often have these problems 
affected your work?

• Daily
• Weekly
• Monthly
• A few times a year
• About once a year
• Once in a few years
• Never 

Main findings: A third of respondents agreed 
that lack of access to software affected their 
career a few times a year. Saliently, however, 
a quarter of respondents felt that these issues 
affected their careers on a monthly or more fre-
quent basis.

Quantitative analysis:

663 respondents
85 did not answer

Figure 17: Effect of lack of access to software on career.
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The highest percentage of respondents (32.4 %) 
felt that lack of access to software affected their 
career a few times a year. Nonetheless, when 
collectively summed, it is also apparent that 
25.3 % of respondents felt that they were af-
fected on a monthly or more frequent basis. A 
country-specific analysis reveals that Ghanaian 
respondents (20 %) felt most affected on a daily 
basis, with Nigerians (12.9 %) on a weekly and 
Bangladeshi (19.6 %) on a monthly basis.

Discussion: The highest percentage of respond-
ents felt that lack of access to software affect-
ed their career a few times a year. Nonetheless, 
when collectively summed, it is also apparent 
that a quarter of respondents felt that they 
were affected on a monthly or more frequent 
basis. Only 17.8 % of respondents agreed that 
they were never affected by lack of access to 
software. It is thus important to realise that 
access to software is an issue that influences 
research (and career) progress on a very fre-
quent basis, and can thus have considerable 
impact on research and capacity building in 
many areas.

Discussion of Triangulation of Questions 7, 8 
and 9:

Question 8 (Impact of Lack of Access to Soft-
ware on Career): “No Negative consequences”: 
48.8 % (317 responses on 649)

Figure 18: 
Frequency of 
impact of lack of 
access to software 
on research.

Table 16: Frequency of impact of lack of access to soft-
ware on research.

Country

TotalBang-
ladesh

Nige-
ria

Ghana Other 
Coun-
tries

Daily 14 25 45 13 97
7.2 % 14.6 % 20.0 % 17.8 % 14.6 %

Weekly
18 22 20 1 61
9.3 % 12.9 % 8.9 % 1.4 % 9.2 %

Monthly
38 13 21 4 76
19.6 % 7.6 % 9.3 % 5.5 % 11.5 %

A few times 
a year

56 59 84 16 215
28.9 % 34.5 % 37.3 % 21.9 % 32.4 %

About once 
a year

8 11 31 5 55
4.1 % 6.4 % 13.8 % 6.8 % 8.3 %

Once in a 
few years

10 18 1 12 41
5.2 % 10.5 % .4 % 16.4 % 6.2 %

Never
50 23 23 22 118
25.8 % 13.5 % 10.2 % 30.1 % 17.8 %

Total
194 171 225 73 663
29.3 % 25.8 % 33.9 % 11.0 % 100.0 %

System missing: 85 respondents did not respond 
to the question on frequency of impact of lack of 
access to software on research
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Question 9 (Frequency of Impact of Lack of Ac-
cess to Software on Research): “How often have 
these problems affected you”: 82,2 % (545 re-
sponses on 663)

(Note that there are different “System missing” 
numbers for the two questions, so the percent-
ages are not perfectly comparable)

Around half of the respondents indicate that 
there is not a problem with access to software, 
while in the responses to the next question, 
82 % infer that there is a problem. 

This indicates that people react differently de-
pending on how the question is framed, opening 
up the possibility that there are more negative 
effects under the surface that people recognise 
prima facie.

This finding also demonstrates the importance 
of raising awareness with researchers about 
these questions. So far, many seem not to have 
consciously reflected on the impact of (lack of) 
access to Research Software on their research 
and career.

Question 10: Software Wished For, 
But Inaccessible

Question text: What software, if any, do you 
need but not have access to?

Main findings: This was a free-text question for 
which 237 respondents reported 108 different 
types of software. The main software reported 
related to statistical/data analysis, text analy-
sis and graphics/imaging software. It is evident 
that there is a strong affinity between this list 
and the software currently used that was noted 
in question 6 (Specific Software in Use).

Qualitative analysis:

The graph below highlights the 8 most frequent 
responses. These software related to statisti-
cal / data analysis software (Matlab, NVIVO, SAS, 
SPSS,STATA), text analysis (Endnote, NVIVO) and 
graphics/imaging software (Cadence).

Also of interest was the number of software list-
ed that related to specific equipment or method-
ologies within the laboratory.

• CLC genomics for next generation se-
quencing

• Density functional theory software
• GC-MS interpreting software
• Gold docking software
• Health economics software
• Image processing software for nanopar-

ticles
• IR interpreting software
• Mass spectroscopy software
• Mitsubishi automation software
• NMR interpreting software
• Spectroscopic software
• Top spin software

Figure 19: Software 
needed, but not available.
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Discussion: It is evident that there is a strong 
affinity between this list and the software cur-
rently used that was noted in question 6 (Spe-
cific Software in Use). Similarly, when assessing 
the full list of software provided in Appendix 2, 
the diversity of software needs is particularly 
apparent.

Most of the other software noted in the list are 
proprietary. While some, such as Mendeley, are 
free in their basic version, or offered a free tri-
al, the vast majority of the mentioned software 
was not accessible without a license fee. More-
over, the average cost of personal licenses for 
such software was high. Furthermore, as evi-
dent from the responses of question 5 (Access 
to Software), it was unlikely that institutional li-
censes would be available. This places a heavy 
financial burden on researchers wishing to use 
this software, and is a key area in which change 
can be affected. A brief survey of the software 
listed revealed that few companies had specific 
fee waivers in place for individual researchers 
from low-income countries. 

Of additional interest was the number of re-
spondents who highlighted the need for equip-
ment or methodology-specific software. These 
responses seemed to indicate that respondents 
were not in possession of all the software nec-

essary to make use of the equipment that they 
had in the lab, or had access to through collab-
orations. This is an issue of considerable impor-
tance that appears to reflect a disjunction be-
tween equipment acquisition and the ability to 
access the software necessary to not only use 
the equipment but also to analyse the results. 
This emphasis on equipment/methodology-spe-
cific software highlights a key area in which 
funders and scientific bodies can enact change.

Question 11: Difficulties in Access-
ing Software

Question text: What difficulties, if any, have you 
had in getting access to software (please select 
all applicable)

• I have not had any difficulties in access-
ing the software I need

• I don’t know what software I need
• I don’t know what software is available
• I am not sure how to use the software 

available
• I have had problems communicating 

with the software company
• I could not afford the license
• My institution could not afford the 

license

Country
Total

Bangladesh Nigeria Ghana Other countries

Had no difficulties in accessing 
software I need

81 50 87 45 263

40.1 % 28.6 % 38.5 % 55.6 % 38.5 %

Don’t know what software 
I need

18 17 15 2 52

8.9 % 9.7 % 6.6 % 2.5 % 7.6 %

Don’t know what software is 
available

35 30 32 8 105

17.3 % 17.1 % 14.2 % 9.9 % 15.4 %

Not sure how to use the soft-
ware available

21 23 33 6 83

10.4 % 13.1 % 14.6 % 7.4 % 12.1 %

Had problems with communi-
cating with software company

26 13 41 4 84

12.9 % 7.4 % 18.1 % 4.9 % 12.3 %

I could not afford the license
72 66 87 33 258

35.6 % 37.7 % 38.5 % 40.7 % 37.7 %

My institution could not afford 
the license

17 16 30 19 82

8.4 % 9.1 % 13.3 % 23.5 % 12.0 %

Other
1 1 3 5

0.5 % 0.6 % 3.7 % 0.7 %

Total no of respondents
202 175 226 81 684

29.5 % 25.6 % 33.0 % 11.8 % 100.0 %
System missing: 64 respondents did not respond the question on difficulties in accessing software.

Table 17: Difficulties in accessing software.
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Main findings: Similar numbers of respondents 
had no difficulties accessing software as could 
not afford the licenses for software. This further 
serves to underpin both the prevalence of the 
use of personal licenses for research and the 
prohibitive costs of many of these licenses.

Quantitative analysis:

684 respondents
64 did not answer

While 38.5 % of respondents reported having 
no difficulties accessing the software they need-
ed, fewer Nigerian respondents (28.6 %) agreed 
with this statement than those in Bangladesh 
(40.1 %) or Ghana (38.5 %). In contrast, 37.7 % 
of respondents reported that they could not af-
ford the licenses for the software they desired, 
and the distribution of responses was markedly 
similar over all three countries.

Discussion: It is of considerable importance 
to note the prevalence of respondents report-
ing problems affording personal licenses for 
software, which holds up the observations 
from question 10 (Software Wished For, But 
Inaccessible). Moreover, it is salient to recog-
nise that this is a widespread problem, as very 

similar numbers of responses to this question 
were collected from Bangladesh, Nigeria and 
Ghana.

In contrast, only 12 % of respondents agreed 
that lack of access to software was due to their 
institutions not being able to afford the licenses. 
The low number of responses to this statement 
may be taken as further confirmation of the im-
portance of personal software licenses in the 
three countries being surveyed. Whether insti-
tutions could not – or would not – provide soft-
ware copies was rated as less prohibitive than 
individual researchers’ ability to acquire their 
own licenses. This appears to correlate with the 
findings of question 1 (Access to Software) that 
emphasise the importance – and prevalence – 
of personal computers.

Question 12: Difficulties in Using 
Software

Question text: What difficulties, if any, have you 
had in using software (please tick as many as 
are applicable):

• I did not encounter any problems
• I do not have access to relevant training

Figure 20: Difficulties in accessing software.
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• I do not have dedicated IT support
• I do not have colleagues to consult on 

technical issues

Main findings: While half of respondents did not 
encounter any problems using software, over a 
quarter felt that they did not have access to rel-
evant training or dedicated IT support.

Quantitative analysis:

684 respondents
64 did not answer the question

While 49.3 % of respondents did not feel that they 
had encountered problems when using software, 
respondents from Ghana (67.7 %) were more in 
agreement than those from Bangladesh (44.1 %) 
or Nigeria (30.3 %). While at least 27.8 % of re-
spondents felt that they did not have access to 
relevant training, this was by far a bigger issue for 
the Nigerian respondents (43.4 %) than for those 
from Bangladesh (29.2 %) or Ghana (13.3 %).

28.5 % of respondents felt that they did not have 
dedicated IT support. In contrast to the other 
statements, however, this concern was evenly 
distributed across all categories.

Difficulties using Software
Country

Total
Bangladesh Nigeria Ghana Other countries

I didn’t encounter any problems
89 53 153 42 337
44.1 % 30.3 % 67.7 % 51.9 % 49.3 %

Don’t have access to relevant 
training

59 76 30 25 190
29.2 % 43.4 % 13.3 % 30.9 % 27.8 %

Don’t have dedicated IT support
62 47 63 23 195
30.7 % 26.9 % 27.9 % 28.4 % 28.5 %

Don’t have colleagues to consult 
on technical issues

24 27 2 20 73
11.9 % 15.4 % .9 % 24.7 % 10.7 %

Other
0 1 2 2 5
.0 % .6 % .9 % 2.5 % 0.7 %

Total no of respondents
202 175 226 81 684
29.5 % 25.6 % 33.0 % 11.8 % 100.0 %

System missing: 64 respondents did not respond to the question on difficulties in using software.

Table 18: Difficulties in using software.

Figure 21: Difficulties in using software.
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Discussion: While issues of training were of 
concern particularly to Nigerian respondents, 
issues of IT support were a unanimous concern. 
These responses highlight an important issue 
that has multiple implications. A lack of IT sup-
port – particularly when individuals are working 
on personal computers – can be highly detri-
mental to research productivity.

Moreover, a lack of dedicated IT support can 
influence which programmes can be gainfully 
used, and which not due to lack of local exper-
tise and support. As at least 10 % of respond-
ents felt that they had no colleagues to consult 
for IT issues, the lack of IT support undoubt-
edly shapes what types of software are used 
in research contexts. It is thus of considerable 
importance that access to software issues 
be considered in conjunction with access to 
IT support. While institutions need to take re-
sponsibility for providing their researchers with 
adequate technical expertise, this is also an 
issue that can be acted upon at a national lev-
el. Moreover, promoting the existing support of 
the international community – already evident 
in many online software communities – will be 
of key value.

Question 13: Awareness of FOSS

Question text: Please tick the statement that is 
most accurate for you:

• I have never heard of FOSS
• I have heard of FOSS but never used it

• I do not need to use FOSS
• I use FOSS sometimes
• I use FOSS regularly
• I use and promote FOSS

Main findings: Two thirds of respondents had ei-
ther never heard of FOSS, or never used it.

Quantitative analysis:

683 respondents
65 did not answer

42 % of respondents had never heard of FOSS. 
This was lowest in Bangladesh (26.9 %) and 
highest in Ghana (59.7 %). Moreover, 23.3 % of 
respondents had heard of FOSS, but never used 
it. Collectively, only 37.1 % of respondents had 
any experience using FOSS.

Discussion: Thus, while 37.1 % of respondents 
had some experience of FOSS, 62.9 % had no 
experience using FOSS. This stands in contrast 
to responses to question 5 (Access to Software), 
where 52 % of respondents indicated that the 
software they used in their research was free 
and open source. If anything, the disjunction 
between these two answers indicates the cur-
rent confusion surrounding FOSS, and the criti-
cal need for more education and training in this 
area.

It is important to signal the inconsistencies be-
tween question 5 (Access to Software) and 13 
(Awareness of FOSS), as this calls for more re-
search on the underlying situation.

Country
Total

Bangladesh Nigeria Ghana Other countries

Never heard of FOSS
54 74 135 24 287
26.9 % 42.3 % 59.7 % 29.6 % 42.0 %

Heard of FOSS but never 
used

41 33 73 12 159
20.4 % 18.9 % 32.3 % 14.8 % 23.3 %

Don’t need to use FOSS
25 6 7 7 45
12.4 % 3.4 % 3.1 % 8.6 % 6.6 %

Use FOSS sometimes
50 42 31 24 147
24.9 % 24.0 % 13.7 % 29.6 % 21.5 %

Use FOSS regularly
31 16 12 15 74
15.4 % 9.1 % 5.3 % 18.5 % 10.8 %

Use and promote FOSS
7 8 9 9 33
3.5 % 4.6 % 4.0 % 11.1 % 4.8 %

Total no of respondents
201 175 226 81 683
29.4 % 25.6 % 33.1 % 11.9 % 100.0 %

System missing: 65 respondents did not respond to the awareness of FOSS question.

Table 19: Country-wise awareness of FOSS.
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One point of interest is the higher proportion of 
Bangladeshi respondents (12.4 %) who did not 
feel that they needed to use FOSS. This con-
trasts significantly to the responses from Nigeria 
(3.4 %) and Ghana (3.1 %). It may be that this re-
sult reflects the prevalence of pirated software 
in this country, as explored in question 5 (Ac-
cess to Software).

Question 14: Reasons for Not Using 
FOSS

Question text: What are the reasons you have 
not used FOSS?

• I don’t know what FOSS software are 
available

• I think they would be difficult to use

Figure 22: 
Country-wise 
awareness 
of FOSS.

Country
Total

Bangladesh Nigeria Ghana Other countries

Don’t know what FOSS is 
available

65 69 146 23 303
71.4 % 63.9 % 85.4 % 74.2 % 75.6 %

Think they would be difficult
12 21 45 3 81
13.2 % 19.4 % 26.3 % 9.7 % 20.2 %

Will not get enough support 
in installing and use

9 11 20 4 44
9.9 % 10.2 % 11.7 % 12.9 % 11.0 %

No FOSS for my particular 
research

12 6 7 3 28
13.2 % 5.6 % 4.1 % 9.7 % 7.0 %

Available FOSS is not of the 
quality for my research

2 3 3 8
2.2 % 1.8 % 9.7 % 2.0 %

Don’t have access to relia-
ble internet

1 2 2 5
1.1 % 1.2 % 6.5 % 1.2 %

Not entitled to install 
software

1 1 1 3
1.1 % 0.9 % 3.2 % .7 %

Other
1 1 2 4
1.1 % 0.9 % 6.5 % 1.0 %

Total no of respondents
91 108 171 31 401
22.7 % 26.9 % 42.6 % 7.7 % 100.0 %

System missing: 347 respondents did not respond to the question on reasons for not using FOSS.

Table 20: Reasons for not using FOSS.
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• I think I will not get enough support in 
installing and using it

• There is no FOSS for my particular 
research

• The FOSS available is not of the quality 
needed for my research

• I do not have access to a reliable inter-
net connection

• I am not entitled to install software

Main findings: Three quarters of respondents 
did not use FOSS because they were not aware 
of what was available. There were also concerns 
that using FOSS would be difficult and that they 
would not get the necessary support for install-
ing and using it.

Quantitative analysis:

401 respondents
347 did not answer

75.6 % of respondents did not use FOSS be-
cause they did not know what was available. 
This perception was lower in Nigeria (63.9 %) 
and higher in Ghana (85.4 %), but was by far 
the dominant response for all countries. Other 
key concerns were that FOSS was difficult to use 

(20.2 %) and there was a lack of support for in-
stalling and using FOSS (11 %).

Discussion: The results of this question cor-
responded with those of question 13 (Aware-
ness of FOSS) that indicated a dominant lack 
of awareness of available FOSS. Indeed, three 
quarters of respondents to this question admit-
ted that they did not use FOSS because they did 
not know what was available.

There was a widely spread perception that 
FOSS could be difficult to use. In a similar re-
sponse to question 12 (Difficulties in Using 
Software), concerns about IT support for install-
ing and using FOSS also ranked as a concern. 
Together, these statements point to a negative 
image of FOSS amongst respondents. Even 
with very little (or no) knowledge of FOSS, one 
in five respondents felt that it would be difficult 
to use. Such perceptions need to be actively 
ameliorated if FOSS use is to increase in these 
countries. These findings all point to the need 
for further education, training and advice. It is 
also possible that providing such information 
on a discipline-specific level may have consid-
erable impact.

Figure 23: Reasons for not using FOSS.
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It is important to note that almost half of survey 
respondents (347) did not answer this ques-
tion. While this may indicate that a considera-
ble number of respondents do use FOSS, the 
responses from question 13 (Awareness of 
FOSS) make this unlikely. It is more feasible to 
speculate that the non-responses were from in-
dividuals with no prior knowledge of or experi-
ence with FOSS.

Together with question 13 (Awareness of FOSS), 
these results clearly highlight the need for con-
siderable building of awareness of FOSS within 
these countries. They also highlight a key dis-
junction in current discussions that promote 
FOSS as a convenient alternative for research-
ers currently struggling with access to software. 
These results show that FOSS is not currently 
used to overcome software access issues. In ad-
dition, it is likely to be used without considerable 
educational and training initiatives, as evident 
in the negative responses within this question 
and those in question 15 (Further Information 
on FOSS use) below.

Question 15: Further Information 
on FOSS Use

Question text: Please give us a little more infor-
mation about your answer (e. g. Why you don’t 
need to use FOSS or what FOSS you use/have 
used, how you are involved in promoting FOSS).

Main findings: 158 respondents answered this 
free-text question. 41 respondents raised con-
cerns about the quality and usability of FOSS. 
14 respondents explicitly endorsed FOSS be-
cause they were free and usable, while 30 men-
tioned that they would promote FOSS use to 
colleagues and students. 66 respondents men-
tioned 35 different types of FOSS that they cur-
rently or previously have used.

Qualitative analysis: The analysis of the text was 
split into four parts: why I don’t use FOSS, why 
I do use FOSS, what FOSS I use, and how I pro-
mote FOSS. The responses to these four head-
ings were grouped thematically.

There were 41 answers to the question: why I 
don’t use FOSS. These included:

• Issues of quality (8: 6 Bangladesh, 
2 Ghana)

• It’s difficult to use (7: 1 Bangladesh, 
5 Ghana, 1 Nigeria)

• There’s not enough support for installa-
tion and use (7: 3 Bangladesh, 3 Ghana, 
1 Nigeria)

• Have all the software I need (9: 2 Ghana, 
3 Nigeria, 4 Other)

• Compatibility issue (3: 2 Bangladesh, 
1 Other)

• I don’t know what FOSS is (3: 2 Bangla-
desh, 1 Nigeria)

• Other comments: not available, use 
pirate software, poor internet makes it 
difficult to use

There were also 14 answers to: why I use FOSS

• It’s free (8 Bangladesh)
• Easy to use (3 Bangladesh) 
• Other comments: I can’t afford the 

licenses, some files open automatically 
with FOSS

In addition, 30 respondents said they encour-
aged others to use FOSS. Little detail was given, 
however, in how such encouragement was acted 
upon.

66 respondents listed 35 different types of 
FOSS software that they use or have used. Key 
amongst the responses was the use of oper-
ating systems such as Linux and Ubuntu, and 
programming languages such as Python. Also 
heavily used were programmes such as Open 
Office and R/GNU.

Discussion: The 41 responses as to why re-
spondents did not use FOSS correspond very 
closely to the findings of questions 13 (Aware-
ness of FOSS) and 14 (Reasons for Not Using 
FOSS). While it was unfortunate that respond-
ents did not give any further detail regarding 
their activities, it was interesting to note that 
30 respondents considered themselves to be 
actively promoting and recommending FOSS to 
their peers and students.

It must nonetheless be noted that only 9 % of 
the entire respondent pool identified FOSS soft-
ware that they currently or previously had used. 
This list of FOSS software used was much small-
er than the previous lists of software used or 
desired, but continued to display considerable 
diversity. Key amongst the responses was the 
use of operating systems and programming lan-
guages.

These findings match responses to previous 
questions that emphasise the importance of ac-
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cess to non-FOSS software, and the diversity of 
software needed by researchers. Nonetheless, 
the responses to this question also highlight 
some confusion surrounding FOSS, as among 
software mentioned is Matlab, which is propri-
etary with free add-ons.

Answers to this question should also be under-
stood in light of the responses to question 13 
(Awareness of FOSS), where the majority indi-
cated that they do not know what FOSS is.

Question 16: Attitudes to FOSS

Question text: Please pick the statement that is 
most accurate for you:

• I am interested in using the software and 
do not need the code to be open

• I am interested in acquiring the source of 
the code for the software I use

• I am interested in being able to modify 
the source of the code for the software 
I use

• I am interested in using free and open 
source software. I don’t know the 
difference between having access to 
software and having access to source 
code

• I am not interested in using free and 
open source software

Main findings: Only 3.5 % of respondents had 
no interest in using FOSS, although understand-
ings of – and desires to acquire – source code 
varied considerably.

Quantitative analysis:

630 responded
118 did not answer

The highest percentage of respondents 
(28.3 %) were interested in acquiring the 
source of the code of the software they use. 
24.3 % of respondents wanted to modify the 
source of the code for the software they use. 
22.7 % respondents were not interested re-
garding source code.

The majority of the respondents interested 
in acquiring source code are in the physical, 
chemical sciences and engineering disci-
plines. However, when interest using FOSS is 
observed, 21.3 % of respondents show interest 
in using FOSS but do not know how to access 
the software or source code. Only 3.5 % of re-
spondents show no interest in using FOSS. A 
highly significant association (p=0.0008) is 
observed among opinions and discipline of the 
respondents.

Figure 24: FOSS used (number of users in vertical axis).
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Statement

Discipline

Total

p-
va

lu
e

Physical, 
Chemical 
Sciences and 
Engineering

Mathemat-
ical and 
Statistical 
Sciences

Social 
Sciences

Life and 
Earth 
Sciences

Medical 
Sciences

Busi-
ness

Human-
ities

Interested in us-
ing the software 
and don’t need 
the source code 
to be open

70 23 18 12 7 1 12 143

0.
00

08

11.1 % 3.7 % 2.9 % 1.9 % 1.1 % .2 % 1.9 % 22.7 %

Interested in 
acquiring the 
source of the 
code for the 
software I use

71 13 27 21 16 15 15 178
11.3 % 2.1 % 4.3 % 3.3 % 2.5 % 2.4 % 2.4 % 28.3 %

Interested in be-
ing able to mod-
ify the source of 
the code for the 
software I use

63 15 24 20 8 12 11 153
10.0 % 2.4 % 3.8 % 3.2 % 1.3 % 1.9 % 1.7 % 24.3 %

Interested in us-
ing FOSS. Didn’t 
know the differ-
ence between 
having access 
to software and 
having access to 
the source code 

39 20 21 33 7 2 12 134
6.2 % 3.2 % 3.3 % 5.2 % 1.1 % .3 % 1.9 % 21.3 %

Not interested in 
using FOSS 

8 2 4 5 1 1 1 22
1.3 % .3 % .6 % .8 % .2 % .2 % .2 % 3.5 %

Total
251 73 94 91 39 31 51 630
39.8 % 11.6 % 14.9 % 14.4 % 6.2 % 4.9 % 8.1 % 100.0 %

Table 21 Level of openness sought in software, according to discipline.

Figure 25 Level of openness 
sought in software, accu-
mulated for all disciplines.



52

Question 17: Interest in FOSS

Question text: To what extent do you agree with 
the following statements about FOSS:

• I am interested in FOSS
• The people that I work with are interest-

ed in FOSS
• I would like to have more information 

about FOSS
• I would like to receive training about 

FOSS
• I would like to use FOSS in the future
• I would like to be involved in developing 

FOSS

Quantitative analysis:

661 responded
87 did not answer

As is evident from the table below, this ques-
tion yielded uniform results: 87.2 % of respond-
ents either agree or strongly agree with the 
statement ‘I am interested in FOSS’. Most de-
clare their colleagues are also interested, al-
though 27.5 % disagreed or strongly disagreed 
(with a 14.7 % in agreement drop from person-
al interest). 87.8 % agreed or strongly agreed 
with ‘I would like to have more information 

about FOSS’, while 83.8 % agreed or strong-
ly agreed with ‘I would like to receive training 
about FOSS’. Moreover, 89.4 % of respondents 
wanted to use FOSS in the future, while 75.6 % 
would like to be involved in developing FOSS. 
Highly significant country-wise association was 
observed for each of the FOSS statements 
(p < 0.01).

Discussion: The results from this question were 
very diverse, undoubtedly reflecting not only the 
variety of different opinions on FOSS, but also 
the varying levels of awareness. In light of the 
responses to questions such as 13 (Awareness 
of FOSS), however, these responses must be 
taken with caution. Although 89.4 % of respond-
ents to this question wanted to use FOSS in the 
future, and 75.6 % wanted to be involved in de-
veloping FOSS, 71.9 % of respondents to ques-
tion 13 (Awareness of FOSS) had never heard 
of or used FOSS before. Thus, these responses 
may be an optimistic, rather than a realistic re-
flection of the status quo. Moreover, given the 
confusion surrounding FOSS that is evident in 
the free text answers to the earlier questions, 
it is possible that FOSS is being correlated with 
free access to licensed software.

It should also be noted that “interest” is a 
rather vague term that does not imply a clear 

Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

I am interest-
ed in FOSS

Strongly Disagree
4 19 11 3 37

0.
00

24

2.1 % 11.2 % 4.9 % 4.1 % 5.6 %

Disagree
12 14 20 2 48
6.2 % 8.3 % 8.8 % 2.7 % 7.3 %

Agree
117 84 127 33 361
60.6 % 49.7 % 56.2 % 45.2 % 54.6 %

Strongly Agree
60 52 68 35 215
31.1 % 30.8 % 30.1 % 47.9 % 32.5 %

Total
193 169 226 73 661
29.2 % 25.6 % 34.2 % 11.0 % 100.0 %

People I work 
with are 
interested in 
FOSS

Strongly Disagree
1 17 6 2 26

0.
00

00
5

0.5 % 10.1 % 2.7 % 2.8 % 3.9 %

Disagree
54 40 50 11 155
28.1 % 23.7 % 22.1 % 15.3 % 23.5 %

Agree
93 93 125 37 348
48.4 % 55.0 % 55.3 % 51.4 % 52.8 %

Strongly Agree
44 19 45 22 130
22.9 % 11.2 % 19.9 % 30.6 % 19.7 %

Total
192 169 226 72 659
29.1 % 25.6 % 34.3 % 10.9 % 100.0 %

Table 22: Interest in FOSS (Continued on next page)
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commitment, not even a clear commitment to 
invest time and energy to learn more about 
FOSS.

Nonetheless, the responses to this question 
highlight an important consideration: respond-
ents recognise and endorse future efforts to 
facilitate access to software that take into 
consideration the constraints of their research 
budgets. Even taking into consideration the con-
fusion surrounding FOSS, this question clearly 
highlights that respondents advocate for more 
access to free software – be it FOSS, freemium, 
fee-waivers or free software.

Question 18: Perceptions of Sup-
port for FOSS

Question text: To what extent do you agree with 
the following statements about FOSS:

• Learned societies relevant to my field 
support the use of FOSS

• Funding bodies I am involved with sup-
port the use of FOSS

Main findings: Most respondents did not know 
if learned societies and funding bodies in their 
field supported the use of FOSS.

Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

Like to have 
more infor-
mation about 
FOSS

Strongly Disagree
1 12 9 3 25

0.
00

08

0.5 % 7.1 % 4.0 % 4.1 % 3.8 %

Disagree
14 19 12 13 58
7.3 % 11.2 % 5.3 % 17.8 % 8.8 %

Agree
108 76 133 37 354
56.2 % 45.0 % 58.8 % 50.7 % 53.6 %

Strongly Agree
69 62 72 20 223
35.9 % 36.7 % 31.9 % 27.4 % 33.8 %

Total
192 169 226 73 660
29.1 % 25.6 % 34.2 % 11.1 % 100.0 %

Like to receive 
training about 
FOSS

Strongly Disagree
2 13 9 5 29

0.
00

89

1.0 % 7.7 % 4.0 % 6.8 % 4.4 %

Disagree
23 17 24 17 81
12.0 % 10.1 % 10.6 % 23.3 % 12.3 %

Agree
98 89 113 32 332
51.0 % 52.7 % 50.0 % 43.8 % 50.3 %

Strongly Agree
69 50 80 19 218
35.9 % 29.6 % 35.4 % 26.0 % 33.0 %

Total
192 169 226 73 660
29.1 % 25.6 % 34.2 % 11.1 % 100.0 %

Like to use 
FOSS in the 
future

Strongly Disagree
3 13 8 2 26

0.
00

84

1.6 % 7.7 % 3.5 % 2.7 % 3.9 %

Disagree
15 18 13 1 47
7.8 % 10.7 % 5.8 % 1.4 % 7.1 %

Agree
99 84 138 42 363
51.6 % 49.7 % 61.1 % 57.5 % 55.0 %

Strongly Agree
75 54 67 28 224
39.1 % 32.0 % 29.6 % 38.4 % 33.9 %

Total
192 169 226 73 660
29.1 % 25.6 % 34.2 % 11.1 % 100.0 %

Like to involve 
in developing 
FOSS

Strongly Disagree
5 13 14 9 41

0.
00

00
5

2.6 % 7.7 % 6.2 % 12.3 % 6.2 %

Disagree
37 25 37 24 123
19.3 % 14.8 % 16.4 % 32.9 % 18.6 %

Agree
97 107 116 25 345
50.5 % 63.3 % 51.3 % 34.2 % 52.3 %

Strongly Agree
53 24 59 15 151
27.6 % 14.2 % 26.1 % 20.5 % 22.9 %

Total
192 169 226 73 660
29.1 % 25.6 % 34.2 % 11.1 % 100.0 %

Table 22, Continuation.
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Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

Learned soci-
eties relevant 
to my field 
support the 
use of FOSS

Strongly 
Disagree

3 10 1 2 16

0.
00

00
1

1.6 % 5.9 % 0.4 % 2.7 % 2.4 %

Disagree
19 18 16 12 65
9.8 % 10.7 % 7.1 % 16.4 % 9.8 %

Agree
91 79 26 22 218
47.2 % 46.7 % 11.5 % 30.1 % 33.0 %

Strongly Agree
23 27 1 13 64
11.9 % 16 % 0.4 % 17.8 % 9.7 %

Don’t know/ 
not applicable

57 35 182 24 298
29.5 % 20.7 % 80.5 % 32.9 % 45.1 %

Total
193 169 226 73 661
29.2 % 25.6 % 34.2 % 11.0 % 100.0 %

Funding 
bodies I am 
involved with 
support the 
use of FOSS

Strongly 
Disagree

1 5 3 3 12

0.
00

00
1

0.5 % 3.0 % 1.3 % 4.1 % 1.8 %

Disagree
30 31 15 17 93
15.6 % 18.3 % 6.6 % 23.3 % 14.1 %

Agree
50 65 19 15 149
26.0 % 38.5 % 8.4 % 20.5 % 22.6 %

Strongly Agree
31 23 11 65
16.1 % 13.6 % 15.1 % 9.8 %

Don’t know/ 
not applicable

80 45 189 27 341
41.7 % 26.6 % 83.6 % 37.0 % 51.7 %

Total
192 169 226 73 660
29.1 % 25.6 % 34.2 % 11.1 % 100.0 %

Table 23: Country-wise perceptions of support for FOSS.

Figure 26: Country-wise perceptions of support for FOSS.
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Quantitative analysis:

661 responded
87 did not answer the question

For both statements, the majority of respond-
ents did not know the answer. 45.1 % of re-
spondents did not know whether learned soci-
eties relevant to their field of study supported 
FOSS, while 51.7 % did not know whether fund-
ing bodies they were involved with did. Signifi-
cant country-wise differences of the agreement 
on perceptions of support for FOSS were found 
(p = 0.00001).

Discussion: This response clearly highlights the 
need for the further involvement of learned so-
cieties and funding bodies in the promotion of 
FOSS. These bodies need to be more explicit 
about promoting the availability of, and use of, 
FOSS amongst their grant holders.

Question 19: Important Factors in 
Making Research Software More 
Available

Question text: What do you think is the most 
important factor in making research software 
more available in the future (1 = most impor-
tant, 5 = least important). There would be better 
access to research software if …

• Appropriate FOSS alternatives were 
easier to find

• Appropriate FOSS alternatives were pro-
moted and supported

• Appropriate licensed software was easi-
er to find

• Software licenses were significantly dis-
counted for individuals in developing and 
emerging countries

• Software licenses were significantly dis-
counted for institutions and developing 
and emerging countries

Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

Appropriate FOSS 
alternatives were 
easier to find

Strongly 
Disagree

46 52 59 17 174

0.
00

2

29.9 % 35.9 % 26.2 % 26.6 % 29.6 %

Disagree
43 23 42 24 132
27.9 % 15.9 % 18.7 % 37.5 % 22.4 %

Agree
23 20 37 9 89
14.9 % 13.8 % 16.4 % 14.1 % 15.1 %

Strongly Agree
20 14 43 9 86
13.0 % 9.7 % 19.1 % 14.1 % 14.6 %

Don’t know/ 
not applicable

22 36 44 5 107
14.3 % 24.8 % 19.6 % 7.8 % 18.2 %

Total
154 145 225 64 588
26.2 % 24.7 % 38.3 % 10.9 % 100.0 %

Appropriate FOSS 
alternatives were 
promoted and sup-
ported

Strongly 
Disagree

34 22 20 23 99

0.
00

01
8

21.9 % 15.1 % 8.9 % 35.9 % 16.8 %

Disagree
39 47 53 14 153
25.2 % 32.2 % 23.6 % 21.9 % 25.9 %

Agree
38 28 59 10 135
24.5 % 19.2 % 26.2 % 15.6 % 22.9 %

Strongly Agree
24 32 56 13 125
15.5 % 21.9 % 24.9 % 20.3 % 21.2 %

Don’t know/ 
not applicable

20 17 37 4 78
12.9 % 11.6 % 16.4 % 6.2 % 13.2 %

Total
155 146 225 64 590
26.3 % 24.7 % 38.1 % 10.8 % 100.0 %

Table 24: Perceptions of factors important in making necessary software more accessible (Continued on next page).
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Main findings: A total of 670 respondents 
agreed or disagreed with these statements. Sig-
nificant country-wise association was observed 
for each of the important factors (p < 0.01). It is 
hard to extract significant insight from these an-
swers, because there is a very widely distributed 
ranking of factors, with respondents ranking rel-
atively evenly across.

Quantitative analysis:

• 670 responded
• 78 did not answer the question

Discussion:

This set of responses again highlights a strong 
interest in FOSS. It is also notable that respond-
ents are more interested in having significantly 
discounted individual license software com-
pared to institutional licenses for developing 
and emerging countries.

However, no further emphasis should be put on 
the results for three reasons: (1) rankings were 
evenly distributed; (2) no benchmark was availa-
ble, which indicates that respondents could still 

Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

Appropriate 
licensed software 
was easier to find

Strongly 
Disagree

25 21 36 3 85

0.
00

00
5

16.2 % 14.1 % 16.0 % 4.7 % 14.4 %

Disagree
27 19 33 7 86
17.5 % 12.8 % 14.7 % 10.9 % 14.5 %

Agree
44 64 62 16 186
28.6 % 43.0 % 27.6 % 25.0 % 31.4 %

Strongly Agree
32 26 57 8 123
20.8 % 17.4 % 25.3 % 12.5 % 20.8 %

Don’t know/ 
not applicable

26 19 37 30 112
16.9 % 12.8 % 16.4 % 46.9 % 18.9 %

Total
154 149 225 64 592
26.0 % 25.2 % 38.0 % 10.8 % 100.0 %

Software licenses 
were significantly 
discounted for 
individuals in devel-
oping and emerging 
countries

Strongly 
Disagree

19 25 45 6 95

0.
00

12.3 % 17.1 % 20.0 % 9.4 % 16.1 %

Disagree
27 35 56 11 129
17.5 % 24.0 % 24.9 % 17.2 % 21.9 %

Agree
28 16 26 12 82
18.2 % 11.0 % 11.6 % 18.8 % 13.9 %

Strongly Agree
44 50 37 28 159
28.6 % 34.2 % 16.4 % 43.8 % 27.0 %

Don’t know/ 
not applicable

36 20 61 7 124
23.4 % 13.7 % 27.1 % 10.9 % 21.1 %

Total
154 146 225 64 589
26.1 % 24.8 % 38.2 % 10.9 % 100.0 %

Software licenses 
were significantly 
discounted for 
institutes in devel-
oping and emerging 
countries

Strongly 
Disagree

31 28 65 15 139

0.
00

4

20.1 % 18.5 % 28.9 % 23.4 % 23.4 %

Disagree
18 24 41 8 91
11.7 % 15.9 % 18.2 % 12.5 % 15.3 %

Agree
21 20 41 17 99
13.6 % 13.2 % 18.2 % 26.6 % 16.7 %

Strongly Agree
34 24 32 6 96
22.1 % 15.9 % 14.2 % 9.4 % 16.2 %

Don’t know/ 
not applicable

50 55 46 18 169
32.5 % 36.4 % 20.4 % 28.1 % 28.5 %

Total
154 151 225 64 594
25.9 % 25.4 % 37.9 % 10.8 % 100.0 %

Table 24, Continuation.
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value the lowest ranking item very highly, but re-
gard it as a lower priority because longer-term 
or unrealistic; (3) the question heading failed to 
clarify the absolute magnitude of importance of 
the factors listed as options for the ranking. As 
a consequence, it is difficult to interpret why re-
spondents ranked these factors as they did, and 
ranking does not necessarily relate to whether or 
not respondents think that a given factor is de-
sirable. It is perfectly possible that respondents 
remain very interested in software licenses, but 
rank them lower priority relatively to FOSS. 

Question 20: Other Factors for 
Making Research Software More 
Available

Question text: Is there anything else that you 
think is important for making research software 
more available in the future?

Main findings: This was a free-text question 
which 116 respondents answered. When the 
text was analysed, 7 main themes emerged: 
training, funding, making FOSS more accessi-
ble, more publicity, more development, helping 
the low-income countries, and making FOSS 
free.

Qualitative analysis:

The table below summarises the coding of the 
free-text responses, detailing the theme, num-
ber of respondents (and countries), a represent-
ative quote and any further discussion.

Discussion: Two strong themes from this ques-
tion were the need for training in software us-
age, and the need for additional funding to im-
plement, develop and support software usage, 
in agreement with previous questions. It is of 
importance to note that while 6 respondents 

Figure 27: Perceptions of factors important in making necessary software more accessible.
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mentioned FOSS explicitly, the majority of the 
respondents did not make such distinctions.

28 respondents mentioned issues of funding 
explicitly – highlighting not only the desire for 
licensed software, but also the current dearth 
of dedicated funds for software acquisition. In 
relation to funds, 6 respondents mentioned 
the responsibility of governments to provide 
these funds. Interestingly, 9 respondents from 
Nigeria explicitly drew attention to poor bureau-
cratic oversight, mismanagement of funds and 

diversion of funds intended for research. These 
quotes highlight a key tension existing in many 
countries – that increased software budgets 
may not necessarily translate into increased 
software acquisition.

23 of the respondents mentioned the need for 
more training. Such responses draw on themes 
that have been present in many questions 
throughout the survey, e. g. that respondents were 
not aware of possible software available, of alter-
native software acquisition pathways, of FOSS 

Theme Respondents Key quote Discussion

Funding

28
5 B 
11 G 
12 N

More research funding to ac-
quire tools

6 quotes mentioned the need for government 
funding, 2 quotes mentioned funding for soft-
ware development

Training 
needed

23
3 B 
14 G 
5 N 
1 O

training on the use of the 
software

Very similar quotes on need for training and 
education

No response

14
8 B 
2 N 
3 O

I don’t know. 

Mismanage-
ment of funds

9
9N

funds may be diverted for other 
research areas this may be 
overcome by organising a moni-
tory body to make sure the fund 
is appropriately disturbed

These quotes drew attention to poor bureau-
cratic oversight, mismanagement of funds and 
diversion of funds intended for research

More devel-
opment of 
software

9
2 B 
7 G

Building and testing new soft-
ware

Quotes mentioned need for development 
of specific software. One quote mentioned 
possible distribution of free trial packages, 
one mentioned installing FOSS automatically 
on new machines

Helping 
low-income 
countries

7
2 B 
3 G 
2 O

It should be free access for 
developing and undeveloped 
countries. 

Quotes suggested that software should be 
free for low-income countries. This seemed to 
refer to licensed software and not FOSS

Making FOSS 
more acces-
sible

6
3 B 
2 G 
1 N

User friendly and specific re-
search related software

Software should be made user friendly and 
easily accessible

More publicity 
needed

6
1 B 
5 G

They should be promoted so 
that more people will become 
aware

More publicity and marketing is needed so 
that scientists are aware of software available

Other single 
quotes

It would assist the younger 
generation of researchers to 
complete their researches fast-
er and more convenient

Avoid illegal copies promotions

Making information more 
available.

B = Bangladesh; G = Ghana; N = Nigeria; O = Other

Table 25: Perceived additional factors to make software more accessible.
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alternatives, or how best to use the software that 
are available. These points underscore the key 
need to improve software awareness amongst 
researchers so that they may best exploit the re-
sources that are already available to them.

Question 21: Perception of Future 
Access to Research Software

Question text: To what extent do you agree with 
the following statements: In the future …

• I will be able to buy the software licenses 
I need

• My colleagues will be able to buy the 
software they need

• My department or institution will be able 
to allocate regular budget to software 
licenses

• My department or institution will be able 
to allocate one-off budget to software 
licenses

• Research or project funds will include 
budget for software licenses

• A consortium could be formed in order to 
buy software licenses

• It would be easiest to pay for licenses 
through a (smaller) annual fee

• It would be easiest to pay for licenses 
through a (larger) once-off fee

Main findings: There was a general recognition 
amongst respondents that funding was a par-
ticular problem in terms of access to software. 
Moreover, there was little clarity about how to 
address this or what would constitute sources 
of funding in the future. Significant country-wise 
association was observed for each of the impor-
tant factors (p < 0.01).

Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

Will be able to buy 
software license I 
need

No 63 17 29 6 115

0.
00

33.2 % 10.8 % 12.9 % 9.4 % 18.1 %

May be 88 82 124 29 323
46.3 % 51.9 % 55.1 % 45.3 % 50.7 %

Yes 21 52 61 24 158
11.1 % 32.9 % 27.1 % 37.5 % 24.8 %

Don’t Know 18 7 11 5 41
9.5 % 4.4 % 4.9 % 7.8 % 6.4 %

Total 190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

My colleagues will be 
able to buy software 
they need

No 33 9 15 6 63
0.

00
1

17.4 % 5.7 % 6.7 % 9.4 % 9.9 %

May be 103 78 131 33 345
54.2 % 49.4 % 58.2 % 51.6 % 54.2 %

Yes 30 46 51 19 146
15.8 % 29.1 % 22.7 % 29.7 % 22.9 %

Don’t Know 24 25 28 6 83
12.6 % 15.8 % 12.4 % 9.4 % 13.0 %

Total 190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

My department or 
institute will be able 
to allocate regular 
budget to buy soft-
ware licenses

No 14 11 15 11 51

0.
01

7.4 % 7.0 % 6.7 % 17.2 % 8.0 %

May be 85 73 102 26 286
44.7 % 46.2 % 45.3 % 40.6 % 44.9 %

Yes 79 48 84 25 236
41.6 % 30.4 % 37.3 % 39.1 % 37.0 %

Don’t Know 12 26 24 2 64
6.3 % 16.5 % 10.7 % 3.1 % 10.0 %

Total 190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

Table 26: Perception of future of access to research software (Continued on next page).
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Quantitative analysis:

637 responded
111 did not answer

Discussion: There was a general recognition 
amongst respondents that funding was a par-
ticular problem in terms of access to software. 
Moreover, there was little clarity about how to 

Statement Agreement
Country

Total

p-
va

lu
e

Bangladesh Nigeria Ghana Other Countries

My department or 
institute will be able 
to allocate one-off 
budget to buy soft-
ware licenses

No
12 9 9 10 40

0.
05

4

6.3 % 5.7 % 4.0 % 15.6 % 6.3 %

May be
78 73 101 28 280
41.1 % 46.2 % 44.9 % 43.8 % 44.0 %

Yes
71 46 84 17 218
37.4 % 29.1 % 37.3 % 26.6 % 34.2 %

Don’t Know
29 30 31 9 99
15.3 % 19.0 % 13.8 % 14.1 % 15.5 %

Total
190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

Research or project 
funds will include 
budget for software 
licenses

No
16 9 16 8 49

0.
63

6

8.4 % 5.7 % 7.1 % 12.5 % 7.7 %

May be
75 66 84 21 246
39.5 % 41.8 % 37.3 % 32.8 % 38.6 %

Yes
78 60 101 29 268
41.1 % 38.0 % 44.9 % 45.3 % 42.1 %

Don’t Know
21 23 24 6 74
11.1 % 14.6 % 10.7 % 9.4 % 11.6 %

Total
190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

A consortium could 
be formed in order 
to buy software 
licenses

No
12 9 5 6 32

0.
00

8

6.3 % 5.7 % 2.2 % 9.4 % 5.0 %

May be
74 61 101 27 263
38.9 % 38.6 % 44.9 % 42.2 % 41.3 %

Yes
74 74 79 16 243
38.9 % 46.8 % 35.1 % 25.0 % 38.1 %

Don’t Know
30 14 40 15 99
15.8 % 8.9 % 17.8 % 23.4 % 15.5 %

Total
190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

It would be easiest 
to pay for licenses 
through a (smaller) 
annual fee

No
14 6 18 12 50

0.
00

0

7.4 % 3.8 % 8.0 % 18.8 % 7.8 %

May be
72 63 108 22 265
37.9 % 39.9 % 48.0 % 34.4 % 41.6 %

Yes
85 75 74 16 250
44.7 % 47.5 % 32.9 % 25.0 % 39.2 %

Don’t Know
19 14 25 14 72
10.0 % 8.9 % 11.1 % 21.9 % 11.3 %

Total
190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

It would be easiest 
to pay for licenses 
through a (larger) 
one-off fee

No
46 20 34 13 113

0.
00

1

24.2 % 12.7 % 15.1 % 20.3 % 17.7 %

May be
60 69 101 20 250
31.6 % 43.7 % 44.9 % 31.2 % 39.2 %

Yes
58 51 54 13 176
30.5 % 32.3 % 24.0 % 20.3 % 27.6 %

Don’t Know
26 18 36 18 98
13.7 % 11.4 % 16.0 % 28.1 % 15.4 %

Total
190 158 225 64 637
29.8 % 24.8 % 35.3 % 10.0 % 100.0 %

Table 26, Continuation
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address this or where funding is likely to be. Re-
spondents appeared to have more confidence 
in external funding than in institutional funding, 
which correlated with the current lack of insti-
tutional involvement (such as questions 5 (Ac-
cess to Software), 11 (Difficulties in Accessing 
Software) and 20 (Other Factors for Making Re-
search Software More Available)).

A number of responses highlighted the diffi-
culties that researchers experienced with the 
current system of software acquisition. There 
was little optimism for being able to self-finance 
licenses using current payment models, em-
phasising the need to change current methods 
of software acquisition. In keeping with the 
emphasis on proprietary software and the pur-
chase of personal licenses, there was support 
for smaller annual payments over one-off larger 
payment. This would be of considerable impor-
tance if researchers in low-income countries are 
to continue to be largely responsible for their re-
search software.

Moreover, the notion of software funds being 
included in research funding, or access negoti-
ated through consortia received interest. These 
responses also clearly highlight the difficulties 
within the current model, and the urgent need 
for alternative means of acquisition of proprie-
tary software to be investigated. 

Question 22: Budget for Research 
Software

Question text: What is the typical annual soft-
ware budget you have access to (in USD)?

Main findings: The largest group of respondents 
did not know what their annual software budget 
was. Of those who did, the majority had budgets 
lower than USD 500 annually.

Quantitative analysis:
637 responded
111 did not answer

Countries
Budget (USD)

Total

p-
va

lu
e

0 1 – 200 201 – 500 501 – 1000 1001 – 5000 5000 Don’t know

Bangladesh
49 27 11 9 1 6 87 190

0.
00

00
1

34.0 % 23.5 % 14.1 % 26.5 % 7.7 % 50.0 % 36.1 % 29.8 %

Nigeria
50 49 10 3 5 0 41 158
34.7 % 42.6 % 12.8 % 8.8 % 38.5 % .0 % 17.0 % 24.8 %

Ghana
40 27 52 17 1 2 86 225
27.8 % 23.5 % 66.7 % 50.0 % 7.7 % 16.7 % 35.7 % 35.3 %

Other 
Countries

5 12 5 5 6 4 27 64
3.5 % 10.4 % 6.4 % 14.7 % 46.2 % 33.3 % 11.2 % 10.0 %

Total
144 115 78 34 13 12 241 637
22.6 % 18.1 % 12.2 % 5.3 % 2.0 % 1.9 % 37.8 % 100.0 %

Table 27: Typical annual budget for software (in USD).

Figure 28: Typical annual budget for software (in USD).



62

It is salient to recognise that 37.8 % of respond-
ents did not know what their annual software 
budget was. Of those that did respond, 52.9 % 
had budgets of USD 500 or less, leaving only 
9.2 % with budgets above USD 500 per year.

Also striking is the association between country 
and budget diversity. 

Discussion: Out of these responses, 32 % of 
respondents did not know what kind of budget 
they have access to for software. Moreover, 19 % 
reported that they had no dedicated budget for 
software at all. Only 9 % of respondents report-
ed that they have access to over USD 500 of 
software budget per year. It is important to note 
that this question did not provide any informa-
tion on how such a budget could be spent – on 
personal licenses, on specific software, or on 
students.

When one considers the cost of personal licens-
es, it is very evident that the budgets being re-
ported are by no means sufficient to address the 
shortage of software reported elsewhere in the 
survey. Moreover, the low use of FOSS amongst 
this same population of researchers clearly in-
dicates that the current situation is untenable.

Question 23: Challenges in Allo-
cating Funds for Software, and 
Possible Solutions

Question text: What would be the greatest chal-
lenge in allocating funds for software, and how 
could it be overcome?

Main findings: This was a free-text question that 
was answered by 148 respondents. Their an-
swers grouped strongly into 6 main themes: is-
sues with funding, need for budgeting, manage-
ment of funds, lack of awareness, government 
policy and mentality, and issues with pricing.

Qualitative analysis:

The table below summarises the coding of the 
free-text responses, detailing the theme, num-
ber of respondents (and countries), a represent-
ative quote and any further discussion.

Discussion: These themes indicate the signifi-
cant problems that lack of funds and problems 
in budgeting represent for the respondents of 
the survey. In some cases, particularly obvious 
from some Bangladesh responses, foreign pur-
chases are also made difficult by issues related 

Figure 29: Distribution 
of typical annual budgets 
for software (in USD).
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to tax or foreign currency transfer permissions. 
Indeed, the experience of one of the authors 
of this report is that every year the consorti-
um managed by the Bangladesh Academy of 
Sciences for access to resources has to take 

permission from the central bank (Bangladesh 
Bank) for transferring funds abroad. This type 
of bureaucratic obstacle would also affect any 
attempt to procure software and needs to be 
addressed.

Theme Respondents Representative quote Discussion

Funding

37

8 B 
27 G 
2 O

Lack of funds Many of the quotes were single statements 
about lack of funds. What funds these 
referred to (software purchasing, technical 
support or for equipment) is unclear

Government 
policy and 
mentality

31

29 B 
2 G

Govt, policy, laws, willingness, 
price

The majority of these quotes were also brief, 
and no discussion was had on what aspect of 
the policy was at fault and needed to change. 
There were 7 Bangladeshi quotes mentioned 
financial law (concerning taxes over purchase 
orders abroad).

Budgeting

29

9 B 
12 G 
1 N 
7 O

Improving the budget allocation. Again, what the budget would be allocated for 
was unclear from the quotes

Price and 
purchasing

17

7 B 
6 G 
1 N 
3 O

People are not willing to pay for 
software if they have unpaid 
copy.

These were miscellaneous quotes about the 
price of software being prohibitive.

Lack of aware-
ness about 
software

11

4 B 
6 G 
1 O

Available information to get 
software

These quotes suggested that there was no in-
formation about what software was available

Management 
of funds

10

1 B 
7 G 
1 N 
1 O

Misappropriation of funds. It would seem that these quotes indicated not 
only that research funds were being poorly 
managed, but that the funds were being 
diverted away from the purchase of software 
(i. e. “funds not being used for software pur-
pose”)

Other single 
quotes

The number of researchers are 
great.

Other competing demands

Some closed source commercial 
software are very good but very 
field specific and thus license 
not provided by university

B = Bangladesh; G = Ghana; N = Nigeria; O = Other

Table 28: Obstacles in access to research software.
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Appendix 2: Mentioned Software

2.1: All software mentioned as a response to 
Question 6: “What specific software do you use 
for your research that you did not mention in 

questions 3 and 4?” (i. e., this question excludes 
Office Software and general software)

Software Bangladesh Ghana Nigeria Other Total
Own programme 1 1
3D max 1 1
Abacus 4 4
Adobe 2 2 4 6
Age 1 1
Amber 1 1
AMDIS 1 2 3
Amos 1 1
Ansys 3 3
ArcGIS 1 1
Ardunio 1 1
Arros 20 1 1
Aspen Hysis 1 1
Atlas 5 4 9
Audacity 1 1
AutoCAD 9 1 10
Axograph 1 1
Axsys 1 1
Biodiversity Pro 2 2
BioEdit 1 1
Bionumerix 1 1
Biovia 1 1
BLAST 1 1
C 27 1 28
C+ 3 3
C++ 2 2 1 5
Cad 1 1
Cadqas 1 1
Chembio office 2 2 4
Chemdraw 1 5 2 8
Chemsketch 1 1
Chem station 1 2 3
Chemistry 2 2
Chroma 1 1
ClustalW 1 1
ClustaX 1 1
CSI Bridge 1 1
Codeblocks 1 1
Comsol 1 1
Data-base 2 2
Delta 3D 1 1
Design Expert 2 2
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Software Bangladesh Ghana Nigeria Other Total
DNAStar 1 1
Dropbox 1 1 2
Eclipse ide 1 1
Embedded 1 1
Emgine 1 1
Endnote 12 2 3 17
EPANET 1 1
EPINFO 2 2
ESRI ArcGIS 1 1
ETABS 5 5
Eviews 1 2 3
Excel 1 9 10
Expassy 1 1
F4ANALYSW 2 2
Firefox 3 3
Fontran 6 6
Freesurfer 1 1
Full prof suite 1 1
GAMS 1 1 2
Gaussian 1 1 2
Geant4 1 1
GenDoc 1 1
Genstat 30 30
GET 1 1
GIS software 1 1
GNUPlot 2 1 3
Google 1 1
Google drive 1 1 2
Grace 1 1
Grapher 1 1
Graph pad prism 1 1 2
Graphics 4 4
GRASP 1 1
Gromacs 1 1
GTK 1 1
HSC 2 2
HTK 1 1
Hyper research 1 1
ITS 2 2
imageJ 1 1
Inkscape 1 1
Intel Compiler 1 1
ITS 2 2
Jabref 1 1
Java 8 2 10
JMP 1 1
Kile 1 1
Ki Plot 1 1
LabVIEW 1 2 3
LAMMPS 1 1
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Software Bangladesh Ghana Nigeria Other Total
Language 1 1
Latex 1 3 1 5
LCMsolution 2 2
Lighttools 1 1
Lingo 1 1
MAAAP5 1 1
Mathematica 11 1 1 13
Maple V 1 2 3
Material science studio 1 1
Mathcad 1 1
Matlab 34 4 10 48
MAXQDA 3 3
MCNP 1 1
MEGA6 1 1
Mendeley 1 1 2
Mercury 1 1
Mesrova 1 1
Meta-analysis software 1 1
Microsoft office 2 2 1 5
Microwind 3 3
Minitab 1 1 1 3
MNOVA 2 2
Modelling 1 1
Molden 1 1
MRICron 1 1
MSQL 3 3
Multism 1 1
Neuroscan ERP 1 1
NVIVO 5 5 10
Octave 1 1
OPNET 1 1
Oslo 1 1
Oracle enterprise edition 2 2
Origin 4 2 1 7
Outlook 1 1
OVITO 1 1
PHP 3 3
Plagiarism software 2 2
Practistat 1 1
ProFit 1 1
Protel 1 1
Proteus 4 4
Pspice 1 1
Pvsyst 1 1
Pymol 1 1 2
Python 1 2 3
Q1779 1 1
QDA miner 5 5
Opera mini torch 1 1
QP3 1 1
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Software Bangladesh Ghana Nigeria Other Total
Origin 1 1
QRS 2 2
QSAT 3 3
Quantum Espresso 2 1 3
R 6 4 2 12
RefMan 1 1
RELAP 5 1 1
RES2DINV 1 1
RES3DINV 1 1
RES2DMOD 1 1
RES3DMOD 1 1
Repast symphony 2.3.1 1 1
Sage 1 1
SAP-2000 2 2
SAS 2 2 4
Scopus 1 1
Sibelius 1 1
Sigma Plot 5 1 2 8
Simulator 1 1
Simulation soft 4 4
Solidworks 1 1
Spice 2 2
SPSS 23 54 7 8 92
STAADPRO 2 2
Starlogo 1 1
 STATA 13 3 1 16
Statistica 1 2 3
Statistix 1 3 1 5
Sublime Text 1 1
TI 2 2
TICAD 1 1
Thunderbird 1 1
TracePro 1 1
TREE Age 4 4
Ucinet 1 1
Unscrambler 1 1
UV Probe 1 1
Virtual devices 1 1
Visio 1 1
Visual studio 2001 4 4
VMD 1 1
WebQDA 2 2
Windows 1 1
WINRESIST 1 1
XcrysFrn 1 1
Xmind 1 1
Yahoo 1 1
Zemax 1 1
Zotero 1 1
Zview 1 1

Table 29: Specific software used for research.
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2.2: All software noted in response to Question 10: “What software, if any, do you need but not 
have access to?” 

Software Bangladesh Ghana Nigeria Other Total
Adobe products 1 1
Ansys 1 1
Antivirus software 2 2
Apache 1 1
Arc-GIS 3 1 4
Atlas TI 1 1 2
Bioinformatics software 1 1
Bionumerix 1 1
C 1 1
C++ 1 1
Cadense 5 1 6
CASTEP code 1 1
CASQDAS 2 2
CATIA 2 2
Chemdraw 4 4
Classical molecular dyna-
mics simulation code

1 1

CLC genomics for next 
generation sequencing

1 1

Comsol 2 2
Corel package 1 1
CSI bridge 3 3
Dedoose 1 1
DELF-3D 1 1
Design expert 1 1
Density functional theory 
software

1 1

Endnote 1 4 1 1 7
E-views 1 1
Excel 1 1
Fenstar 1 1
Finale 1 1
FOSS 2 2
Fullprof suite 1 1
GAMMA 1 1
Gaussian 1 1
GC-MS interpreting 
software

1 1

Geneious software 1 1
Genstat 16 1 17
GIS software 1 1
Gold docking software 1 1
Graph pad 1 3 4
Health economics software 1 1
HECHMS 1 1
HECRAS 2 2
HFSS 1 1
Hvivo 2 2
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Software Bangladesh Ghana Nigeria Other Total
Hyper research 2 2
ITS 5 5
Image processing software 
for nanoparticles

1 1

internet download manager 1 1
IR interpreting software 1 1
Jack the kipper 1 1
JMP 1 1
Latex 1 1
Lumerical 1 1
MAAP 1 1
MacOS 4 4
Maple V 1 1
Mass spectroscopy 
software

1 1

Mathematica 2 2 4
Matlab 1 9 2 3 15
MAXQDA 1 1
Mendeley 1 1 2
Mesorova 1 1
Metamorph 1 1
Microsoft software 2 2
Midus civil 4 4
Mitsubishi automation 
software

2 2

MODFLOW 1 1
NMR interpreting software 1 1
MPLUS 1 1
NVIVO 1 5 6
online journal access 1 1
OPNET 1 1
Optical design 1 1
Oracle 1 1
Origin 1 2 3
PDF converter 1 1
Prism 1 1
Pro Tools 1 1
R 1 1 2
Reference manage 1 1 2
Relap-5 1 1
SAS 4 4 8
Scrodinger 1 1
Sigmaplot 2 2
Simmer III 1 1
Simulation office 1 1
Spectroscopic software 1 1
SPSS 21 5 26
STATA 2 4 6
Statistical analysis software 1 1 2
Style writer 1 1
Top spin software 5 5
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2.3: All software recorded in response to Question 15: “What FOSS do/did you use?”

Software Bangladesh Ghana Nigeria Other Total
Tree age 3 3
Turnitin 1 2 3
Q-STAT 1 1
QDA 1 1
Qiqqa 2 2
QSR 1 1
Qualitative analysis 
software 2 1 3

Qualnet network 2 2

Qualtrics and other 
software used to capture 
field data right on field

1 1

Quantum espresso 1 1
Windows OS 1 1
VASP crystal 1 1
Vienna code 1 1 2
VIGNE 1 1
X sight 3 3
Zview 1 1

Table 30: All software needed, but not accessible.

Bangladesh Ghana Nigeria Other Total

7zip 1 1
Antivirus 1 1
Apache 1 1
Audacity 1 1
Bioinformatic software 1 1
Fedora 3 1 4
Firefox 1 1
Fortran 1 1
GAMOS 1 1
GIMP 1 1
Gnuplot 1 1
Html 1 1
ImageJ 1 1 2
Javascript 1 1
Kile 1 1
Koha ILS 1 1
Latex 1 1 2
Libre Office 5 1 1 7
Linux 6 12 3 3 24
Matlab 1 1
Maxima 1 1
Manage MS office access 
code

4 4

Myql 1 1
NS-2 1 1
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Bangladesh Ghana Nigeria Other Total

Octave 1 1
Open Soft 1 1
Open Office 2 1 3 6
Oracle enterprise 1 1
PhP 1 1
PRAAT 1 1
Python 2 1 3
R 1 10 11
Repast symphony 1 1
Sage 1 1
Ubuntu 2 2 1 5

Table 31: FOSS used by the respondents.
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Appendix 3: List of Abbreviations

AEC Atomic Energy Centre (Bangladesh)

AGORA Access to Global Online Research in Agriculture

ARDI Access to Research for Development and Innovation

CNRS  National Centre for Scientific Research (France) / Centre national de la recherche 
scientifique

EIFL Electronic Information for Libraries

FOSS Free and Open Source Software

GARS GYA Working Group on Global Access to Research Software

GC-MS Gas chromatography–mass spectrometry

GETFUND Ghana Education Trust Fund

GYA Global Young Academy

HEQEP Higher Education Quality Enhancement Project (a UGC initiative)

HINARI  Health Inter-Network Access to Research Initiative [use of this full name has been 
abandoned]

ICDDR, B International Centre for Diarrhoeal Disease Research, Bangladesh

ICTP International Centre for Theoretical Physics 

INASP International Network for the Availability of Scientific Publications

NMR Nuclear Magnetic Resonance

OARE Online Access to Research in the Environment

OS Operating System

PERI Programme for Enhancement of Research Information

PERii Phase 2 of PERI

RUET Rajshahi University of Engineering and Technology (Bangladesh)

SPSS Statistical Package for the Social Sciences software

SRKS Strengthening Research and Knowledge Systems

STEM Science, Technology, Engineering, and Mathematics

TEEAL The Essential Electronic Agricultural Library

TETFUND Tertiary Education Trust Fund (Nigeria)

UGC University Grants Commission (Bangladesh)

WG Working Group
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About the Global Young Academy

The Global Young Academy was founded in 
2010 with the vision to be the voice of young 
scientists around the world. The GYA empowers 
early-career researchers to lead international, 
interdisciplinary, and intergenerational dialogue 
by developing and mobilising talent from six 
continents. Its purpose is to promote reason 
and inclusiveness in global decision-making. 
Members are chosen for their demonstrated ex-
cellence in scientific achievement and commit-
ment to service. Currently there are 200 mem-
bers and 171 alumni from 77 countries.

The GYA is hosted at the German National Acad-
emy of Sciences Leopoldina in Halle (Saale), 
Germany. 

The GYA received its seed funding from the 
Volkswagen Foundation, and has since 2014 re-
ceived its core funding from the German Feder-
al Ministry of Education and Research (BMBF). 
Further support comes from project funding 
from a variety of donors and partners, among 
them the InterAcademy Partnership.
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